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1. SCOPE

This specification describes, specifies the performance of,
and defines the testing and calibration of, a Solar Backscatter
U traviol et Spectral Radioneter (SBUV/2) for the ATN series of
NOAA pol ar orbiting spacecraft.

The SBUV/ 2 shall be a non-spatial scanning, nadir view ng
i nstrunment designed to neasure scene radiance in the spectral
range from 160 nanoneters (nm to 400nmto permt the calculation
of the vertical distribution of ozone in the Earth's atnosphere,
to measure the total ozone in the atnosphere, to nonitor the
sol ar spectral irradiance, and to nonitor the Earth's al bedo.

The SBUV/ 2 shall consist of an optical systemhaving a field
of view of 11.33 degrees, square, that can nonitor the ozone
conponent of the upper atnosphere by making radionetric
measurenents in twelve discrete spectral bands corresponding to
t he ozone absorption bands. The solar spectral irradi ance shal
be neasured directly by inserting, upon conmand, a diffusing
mechani sm bet ween the instrunment entrance aperture and the Sun.
In this node neasurenents shall be made in nom nally equal
spectral increnents, not to exceed 0.2nm while the instrunent
scans spectrally from 160nmto 400nm The al bedo of the Earth
can be nmeasured by stow ng the diffusing mechani smand operating
the instrunent in the sane node.
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2. APPLI CABLE DOCUMENTS (Mbd 2, Mbd 8, Mod 14)

The issues of the follow ng docunents in effect on the issue
date of this specification or as otherw se shown, shall apply to
the fabrication and design effort conducted in accordance with
this specification, and shall be considered part of this
specification. In the event of conflict between this
specification and any referenced docunent, with the exception of
the UIS (Ref. 2.3(2)), this specification shall govern

2. 1. GSFC AND GENERAL GOVERNVENT SPECI FI CATI ONS AND
STANDARDS (Mbd 2, Mod 14)

(1) Federal Standard 209B: C ean Room and Work
Station Requirenments, Controlled Environment.

(2) NHB 5610.1: Handbook for Preparation of Wrk
Br eakdown Struct ures.

(3) GSFC S-250-P-1C. Contractor Prepared Monthly,
Periodi c, and Final Reports.

(4) GSFC X-600-87-11: Metsat Charged Particle
Envi ronnment Study, (Revised Edition) Method 2,
E.G Stassinopoulos, J. M Barth and R L. Smith
August 1987.

(5) NASA Ref. Publication 1014: An Qutgassing Data
Conmpi | ati on of Spacecraft Materials, January 1978.

(6) Letter to Tiros Project from Material Control and
Appl i cations Branch; Contam nation Cover for the
Earth Radi ati on Budget Satellite System ( ERBSS)
and the Sol ar Backscatter U traviol et (SBUV)

Radi oneter Instruments, dated March 2, 1979.

(7) The Prevention of Electrical Breakdown in
Spacecraft- NASA SP 208.

(8) Deleted
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2. 2. M LI TARY SPECI FI CATI ONS AND STANDARDS

(1) ML-STD-130D: lIdentification Marking for U. S
Gover nnent Property

(2) ML-STD-480: Configuration Control, Engineering
Changes, Devi ation and Wi vers.

(3) ML-D1000: Mlitary Specification Draw ngs,
Engi neeri ng and Associ ated Lists, for Categories,
A B C, D G H Using Form 2 Draw ngs.

2. 3. GE SPECI FI CATI ONS (Mbd 14, Mod 20)

(1) 1S-2280259: Tiros-N Ceneral Instrunent Interface
Specification, Rev. AD (Effective Tiros-N, NOAA A-
J S/O).

(2) 1S-2295548: Tiros-N Unique Instrument Interface
Specification for the SBUV/ 2 Radi oneter; Rev. AE.

(3) 1S-3267415: Tiros-KLM CGeneral Instrunent
Interface Specification (Effective NOAA KLM S/ C).

2. 4. GE GENERAL REPORTS

(1) Advanced Tiros-N Payl oad G owm h Study, Fina
Report, March 21, 1978.

(2) Advanced Tiros-N SBUV/ ERBE Interface Definition
Study Final Docunentation, Septenber 22, 1978, and
Decenber 20, 1978.

2.5. GENERAL REFERENCE DOCUMENTS

(1) Self-Study Manual on Optical Radiation
Measurenents Part 1 -- Concepts:

NBS Technical Note 910-1 (Chapters 1 to 3), March
1976

NBS Techni cal Note 910-2 (Chapters 4 & 5),
February 1978

NBS Technical Note 910-3 (Chapter 6), June 1977
NBS Technical Note 910-4 (Chapters 7 to 9), June
1979
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3. GOVERNMVENT FURNI SHED EQUI PMENT (GFE) AND DEFI NI TI ONS
3.1. GFE (Md 102)

The following itens will be furnished to the instrunent
contractor to aid in his performance of the contractual
effort.

(1) Al residual parts, conponents, spares, and
subassenbl i es procured or devel oped under
contracts NAS5-26400 and NAS5-29230.

(2) Al residual test equipnment, UV sources, and test
fixturing devel oped or procured under contracts
NAS5- 26400 and NAS5- 29230.

(3) SBUV Diffusers will be calibrated by GSFC
Repl acenent FEL and D2 lanps will be provided as
required.

(4) Deleted

(5) Sensor Mdul e and El ectronics and Logi ¢ Mdul e
(SM ELM interconnect cables, built to flight
drawi ngs by the spacecraft contractor, for
i nstrunment acceptance test and calibration.

Note: Ball shall be responsible for all recalibration
servi ces of sources, and source control consoles. Al

| anmp calibrations will be traceable to the Nationa
Institute of Standards and Technol ogy (NI ST) and the
Diffusers will be traceable to NIST via GSFC s
calibration Laboratory.

3. 2. DEFI NI TI ONS
3.2.1. Measur enent Preci si on

In this specification the use of the term
"measurenent precision” is defined as the standard devi ation of a
statistically neaningful nunber of sanples of that neasurenent.

3.2.2. Repeatability

In this specification the use of the term
"repeatability” is defined as the all owabl e difference between
successi ve nmeasurenents of the same paraneter, or successive
occurrence of the sane event.

3.2.3. Accuracy

In this specification the use of the term
"accuracy" or "measurenent accuracy" is defined as the error
(estimated uncertainty) in the neasurenent. This estinate shal
i ncl ude both systematic and random errors.
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4. TECHN CAL REQUI REMENTS
4. 1. FUNCTI ONAL REQUI REMENTS
4.1.1. Ceneral

The SBUV/ 2 shall be a non-spatial scanning,
spectrally scanning instrunment designed to neasure scene radi ance
and sol ar spectral irradiance in the spectral range from 160nmto
400nmto permt the calculation of total ozone in the Earth's
at nrosphere. The instrunent shall operate in five distinct nodes.
In the first node, called the Discrete Mdde, the instrument shal
sequentially nmeasure the scene radi ance and the sol ar spectral
irradiance in 12 discrete spectral bands. |In the second node,
called the Sweep Mdde, the spectral bandpass will sweep from
160nmto 400nmin a continuous manner (this may be a rapid series
of small, discrete steps). 1In this node, radionetric
measurenents will be made by el ectronic sanpling of the output
signal, while the grating noves. Each neasurenent shall have an
equal integration time sufficient to yield a sequence of a
m ni mum of 1000 neasurenents, each corresponding to a nomnally
equal change in the spectral bandpass. Either the scene spectral
radi ance or solar spectral irradiance is nmeasured in this node.
In the latter case the diffuser nmust be deployed. 1In the third
node, called the Wavel ength Cali bration Mdde, the instrunent
operates as in the Discrete Mbdde, but stops at "n" pre-selected
wavel engt h positions corresponding to the on-board calibration
lanmp. In the fourth node, called the Monochromator Stop Mode,

the spectral scan mechanismw |l stop in its present position
upon receipt of the stop command. 1In the fifth node, called the
Monochr omat or Caged Mobde, the instrunment will |ock the spectral

scan nechanismin a predeterm ned position. This node is for use
during the launch phase of the flight.

The radi oneter shall consist of an optical system detectors,
associ ated el ectronics, spectral scan system diffusing
mechani sm and an on-board wavel ength and el ectronic calibration
system Most system conponents will be housed in one package
called the Sensor Module (SM that will be nounted on the
external surface of the Equi pnment Support Module (ESM of the
spacecraft. Most of the electronics will be separately housed in
the El ectronics and Logic Mbdule (ELM which will be nounted
internally to the ESM

4.1.2. Optical System

The SBUV/ 2 shall have a field of view (FOV) of
11. 33 degrees, +0.57 degree, square, in both the Discrete and
Sweep Mobdes. The spectral step of the nonochromator shall be no
greater than 0.1nm In the Di screte Mde the nonochromator shal
step and dwell at 12 specific wavel ength positions and the
conplete cycle for step, dwell and retrace shall not exceed
32 seconds. In the Sweep Mdde the nonochromator shall step
continuously at a uniformrate from 160nmto 400nm and the total
cycle including retrace shall be conpleted within 256 seconds.
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4.1.3. In-flight Calibration

The SBUV/ 2 nust provide a nethod of periodically

calibrating the radioneter while in orbit. This shall include
wavel ength, detector gain and el ectronics calibration. The
in-flight calibration sequence will be initiated by a conbination

of command and automati c sequence.
4.1.3.1 D ffuser (Mdd 56)
4.1.3.1.1 D ffuser Operational Requirements (Md 56)

The instrunent shall be equipped with a
depl oyabl e di ffuser capabl e of providing:

1) an unobstructed view of the Earth;

2) illumnation of the instrunment entrance aperture with the
on board calibration lanp radiation;

3) illumnation of the instrunment entrance aperture with
sol ar radi ation;

4) a decontam nation position

The diffuser angle for the solar position will be 28 degrees for
Flight Models 5 and 6, and 37 degrees for Flight Mdel 7 fromthe
ref erence.

4.1.3.1.2 Di ffuser Characterization (Md 56)

The instrunent shall provide for
nmonitoring changes in the relative spectral reflectivity of the
di ffuser, over the spectral range 185 to 405nm

4.1.4. Spacecraft Interface
4.1.4.1. Power

The spacecraft shall provide regul ated power at
+28 volts, and +10 volts, as defined in the UIS and GIS, the
| atter being used normally to power CMOS to CMOS interface
circuits.

4.1.4. 2. Logic Interface
The SBUV/ 2 shall interface with the Tiros

| nformati on Processor (TIP) fromwhich it will receive all clock
signal s, synchronization pul ses, and data enabl e pul ses.
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4. 2. OPERATI ONAL REQUI REMENTS
4.2.1. Nomnal Obital Parameters
Obit Altitude - 833km + 18.5km or 870km + 18. 5km
O bital Period - 102 m nutes
Longi tude Shift - 25.6 degrees/orbit
Obit Inclination - 99 degrees

Longi tude of Orbit Nodes (equitorial crossing) -
1240 to 1520 ascendi ng, |ocal nean tine.

Gamma Angl e (angl e between the orbit normal and
the solar vector) - 40 to 80 degrees.

4.2.2. (QOperational Modes

The foll ow ng operational nodes are defined for

t he SBUV/ 2:
* Launch Phase and Orbital Acquisition Mde:
I nstrunent status will be defined for this
flight phase.

* M ssion Mbde: Normal operating node of the
i nstrunent.

* Activation Modde: Initial turn on and warm up
of the instrunent.

* Standby Mbde: M ni mum power node for survival
this is a planned shut down.

* Safe State Mode: Energency off node; this is a
spacecraft energency and the intent is that al
instruments will be reactivated upon spacecraft
recovery.

4.2.3. Life Requirenents

The SBUV/ 2 shall be designed to operate
continuously within specification for two years in orbit and
three nonths of operating tine at the spacecraft contractor's
facility follow ng a nmaxi mum period of five years in storage.

Al'l nmechani snms have sufficient design margin that changes in
friction during the operating lifetinme of the instrunent will not
affect performance. Al age sensitive parts, materials, and
conponents relative to the 5 year storage period, shall be
identified in witing and the informati on submtted to the
Technical Oficer.
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4. 3. OPTI CAL REQUI REMENTS
4.3.1. Ceneral

The SBUV/ 2 optical systemshall consist of an
optics assenbly, detector assenblies, and ot her mechanisn(s)
required by the systemdesign. The systemshall also contain a
separate radi onetric channel having an optical axis coincident
with or parallel to that of the nonochromator. This radionetric
channel, hereinafter referred to as the C oud Cover Radioneter
(CCR), nust utilize an independent method for bandpass sel ection.

4.3.2. Instantaneous Field of View (IFOV)

The SBUV/ 2 shall have a hal f-power | FOV whose size
is 11.33 + 0.57 degrees, for all spectral bands in the D screte
Mode and the CCR. In addition, the hal f-power |FOV shall be
square to within 0.1 degree; and each channel of the D screte
Mode shall have an I FOV that does not differ fromthe CCR | FOV by
nore than 0.1 degree in each of two perpendicul ar directions.

4.3.2.1. Field Uniformty

The rel ative response, as neasured by two
nmut ual | y per pendi cul ar scans of a point or narrow slit source
across the I FOV (one scan perpendicular to and one scan parallel
to the entrance slit) shall not vary by nore than + 20 percent
fromthe nmean, within an angular interval, centered in the |IFOV,
whose width is 80 percent of the half-power IFOV. The wi dth of
the point or narrow slit source shall not exceed 15 percent of
the required IFOV. 1In the case of the CCR the variation within
the 80 percent of half-power |IFOV shall not exceed + 5 percent.

Compliance with this requirenment will be denonstrated by show ng
that the specification is net in each spectral band of the
Di screte Mbde and by the CCR

4.3.2.2. Qut of Field Response

The total systemresponse obtained while the
i nstrunment (masked to exclude a central FOV having an angul ar
di mension 10 percent |arger than the neasured hal f-power | FOV)
views a large, uniform diffuse source subtending an angle at the
entrance aperture 10 tines the hal f-power |IFOV and whose
intensity does not exceed the maxi mum expected scene radi ance,
shall not exceed 1 percent of the total systemresponse obtained
while the instrunment views the sane source with the mask renoved,
at any spectral position within the range 250nmto 400nm |In
addition, any strong, |ocalized beam of UV energy inpinging on
the diffuse plate at any position outside the masked out area,
with the mask in place, shall not exceed the observed system
noi se. An alternate nethod of denonstrating instrunent
conformance with this requirenent is perm ssible.
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4.3.3. Optical Alignnment
4.3.3.1. Pr eci si on

Al'l alignnment nmeasurenments shall be made with a
preci sion of 0.01 degree or better.

4.3.3. 2. Al i gnment Requi renents

The effective optical axis of the nonochromat or
and of the CCR shall be aligned parallel to within 0.1 degree.
The effective optical axis is defined as foll ows:

FM1 to -7, the direction determ ned by
bi secting the angl e between the hal f-power response points
determ ned fromtwo mutual |y perpendi cular FOV scans. This
requi renent shall hold between each spectral band in the D screte
Mode and (1) the CCR, and (2) the instrunent reference.

FM 8, the direction determ ned by the angl e-
wei ght ed nmet hod based on interpolating the test points determ ned
fromtw nutually perpendi cul ar FOV scans.** This requirenent
shal |l hold between [channel 12] in the Discrete Mbde and the CCR

The alignnment of the optical axis of the
nonochromator to the instrunent reference shall be 0.1 degree or
| ess, and the alignnment of the instrunment reference axis to the
spacecraft +X axis (nadir) shall be 0.1 degree or |ess.

** NOTE:

The alignnment of the effective optical axis of the
nmonochromat or and the CCR is defined by conparison of the
effective centers of the I FOV of channel 12 and the CCR as
determ ned by the angl e-wei ghted nmethod bel ow. The effective
center of each channel is calculated fromthe follow ng fornmula:

AQ = Y, 6 (06), TY,(A8)
Where AQ is the pointing error with angl e-wei ghted response;
Y is the response interpolated at point (i);

6 is the angle position of point (i);

(AB) is the angle spacing for point (i);

> is done over -8.0°to +8.0°with 0.1° spacing, for total of
161 points.

4.3.3.3. Al i gnment Changes

The alignnment of the instrument optical axis
with respect to the instrunent references and to the instrunent
nmounting surface shall not change by nore than 0.05 degrees as a
result of any qualification |level testing, launch, and in-orbit
operation, and the relative alignnment of all bands of the
Di screte Mbde, the CCR and the instrument reference shal
remain Within specification
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4.3.4. Spectral Bandpass Requirenents
The bandpass requirenents are given in Table 4. 1.
4.3.4.1. Qut - of - Band Response

The total out-of-band response, integrated over
al | wavel engt hs outside a spectral region thrice the neasured

bandw dt h, but centered on the central wavelength (A o), shal
not be greater than 1 percent of the response within the total
nmeasur ed bandpass, for all spectral bands between 250nm and
400nm Said another way: |If N, is the scene radiance and S, is
the instrunent transfer function and AA is the neasured

hal f - power bandw dt h, then
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TABLE 4.1
SBUV/ 2 SPECTRAL BANDPASS REQUI REMENTS

Central Wavel ength (nm Bandwi dth (nm

Di screte Mode

339.89 + 0.05 1.0 + O.S
331.26 + 0.05
317.56 + 0.05
312.57 + 0.05
305.87 + 0.05
301.97 + 0.05
297.59 + 0.05
292.29 + 0.05
287.70 + 0.05
283.10 + 0.05
273.61 + 0.05
252.00 + 0.05
Sweep Mode
160 - 400 + 0.25 1.0 + 8.2

Cl oud Cover Radi oneter

14

Check the POES Master Controlled Documents list at: http://poes.gsfc.nasa.gov/iso/baseline.pdf to verify that this is the correct version before use.




- 3\ o
o™ 32

SN+ $H Ny da

- Jot 22
Aot 4) < 0.0l
S) Ny A
Xo- AX

To denonstrate conpliance with this specification the total

out - of - band response shall be determ ned for each band of the

Di screte Mbde and for the CCR  The source used shall sinmulate as
cl ose as possible the The SBUV/ 2 nonochromat or shall have a
spectral resolution capability of 0.2nm for the entire slit

hei ght, over the spectral range 250nmto 400nm This can be
denonstrated by neasurenent at 253. 7nm and extended by ray trace
anal ysis to the bal ance of the spectral range.

4.3.5. Polarization Sensitivity
The sensitivity of the SBUV/2 to |linear
pol ari zati on of the scene, as given by the equation bel ow, shal

be no greater than 0.05, for all wavelengths in the range 252. Onm
to 339. 8nm

I max - I min

I max + I min

where ¢ nmax is the nmaxi mum response of the SBUV/2 to a 100

percent |inear polarized source, and ¢ mn is the mninmm
response of the SBUV/2 to a 100 percent |inear polarized source
of the same intensity. The polarization operator of the test

equi pnrent used in the nmeasurenment of the polarization sensitivity
nmust be independently determ ned and analytically renoved from
the systemtest results.
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4.3.6. Wavel ength Determ nation

The optical design shall include neans for
measuri ng the wavel ength position of the SBUV/2 and for
subsequent calibration of the indicated wavel ength in orbit. One
met hod for effecting in orbit wavel ength calibrationis to fly a
stabl e source whose em ssion lines are accurately known. In
addition, this source will be utilized to nmeasure relative
spectral reflectance changes, both on the ground and in orbit,
and shall serve as a stinmulus for prelaunch spacecraft |evel
al i veness testing.

4.3.7. Stray Light Rejection fromthe Near Field

The instrunent shall be baffled to prevent stray
light fromany portion of the spacecraft or other subsystemfrom
entering the entrance aperture from sources outside the clear FOV
as specified in the Unique Instrunment Interface Specification,
| S-2295548 (U1S) The instrunment response to any stray |ight
striking the instrunent on any surface (except the entrance
aperture and within the instrument FOV) fromany angle shall be
| ess than one percent of the total response for a m ni mum val ue
of scene radi ance whose integrated response over any spectral
band is 1000 counts or greater. The source or sources used to
irradiate the instrunent for conpliance testing shall have an
intensity and viewfactor of sufficient size to yield irradiance
| evel s at any surface equal to naxi mum sol ar irradi ance for any
spectral interval within the range 250nmto 400nm
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4.4, SYSTEM PERFORMANCE REQUI REMENTS
4.4.1. Gener al

The SBUV/ 2 shall be designed to neet the
performance requirenments as given in this section.

4.4.2. Dynam c Range

The SBUV/ 2 shall be capabl e of measuring scene
radi ance over the dynam c range given in Table 4.2 for each
operating node. This table also contains the m nimumand nmaxi mum
solar irradiance values. Table 4.3 |ists the expected orbital
radi ance extrema for the discrete wavel engths and for the CCR

4.4.2.1. System Linearity

The nonlinearity of systemresponse shall not
exceed 1 percent of the output signal over the total dynamc
range. |In other words, if the systemresponse to a scene
radi ance of '"No' is 'Ro', then systemresponse to a scene
radi ance of 'nNo' nust be nRo + 0.01 (nRo-Ro); where 1) 'n' is
any nonzero, positive nunber, 2) 'No' and 'nNo' nust lie within
the required or expected dynam c range of the channel (extrema
i ncluded), and 3) systemresponse shall be the nmean of a m ni mum
of 50 sanples. 1In addition, systemresponse shall be independent
of instrument orientation in the Earth's magnetic field.
Compliance with these requirenents shall be denonstrated by
measurenent in air only.

4.4.2. 2. M ni mrum Quanti zi ng Resol ution

The nunber of quantization |evels shall be
related to the systemas follows: Quantization noise shall not
contribute to instrument noise by nore than one percent.

I nstrument noise in this context is defined as the RSS val ue of

al | independent noise sources fromthe detector through the input
of the analog to digital converter. This requirenent can be
restated as follows: |If E is the input noise voltage to the

analog to digital converter at mninmum scene radi ance i nput
signal, then, the digitization interval E nust be no greater
than 0.5E. On the other hand, it need be no snaller either.
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TABLE 4. 2
SBUV/ 2 DYNAM C RANGE REQUI REMENTS

Cl oud Cover
D screte Mde Sweep Mbde Radi oneter
Maxi mum Scene o]
Radi ance (mN M-sr-A) 40 (339.8nnm 53 (400nm 40
M ni num Scene 0 ) .
Radi ance (mN M-sr-A) 1.2x10" 1.2x10" 0.125
Maxi mum Sol ar o]
| rradi ance (MmN M- A) 120 (339.8nm 166 (400nm N A
M ni mum Sol ar o]
| rradi ance (MmN M- A) 3 (252.0nm 0.01 (160 nm N A
TABLE 4.3

NOM NAL ATMOSPHERI C SPECTRAL RADI ANCE

Wavel engt h Ns, Max Ng, Mn
0 0

(nm (MmN M-sr-A) (MmN M-sr-A)
252.0 2.00x10° 1.2x10°"
255.5 4.07x " 2. 72x"
273.5 8.94x " 4. 98x"
283.0 1.89x10° 9. 78x"
287.6 2.35x " 1.30x10°
292.2 4.96x " 2. 39x"
297.5 9.03x " 3. 48x"
301.9 0.34 3. 84x"
305.8 1.42 6. 72x"
312.5 10. 22 1.49x10°
317.5 16. 39 3. 09x"
331.2 27.02 2.08x10"
339.8 28. 09 4. 12x"
380.0 45. 52 2. 52x"

Table 4.2: (xxxx) gives wavel ength for which radiance/irradi ance

val ues are applicable.

* at 252.0nm
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TABLE 4. 4
SBUV/ 2 M NI MUM SI GNAL TO NO SE

Centr al Requi r ed
Wavel engt h (nm SIN (Note 1) Source |ntensity
RADI ANCE MEASUREMENTS RADI ANCE

Di screte Mde Sweep Mobde (Note 4) (nVVhﬁ-sr-Ag
252. 00 35 10 (Note 2)
273.61 100 30 4.98x10™"
283. 10 200 60 9.78x "
287.70 260 80 | .30xl0°
292. 29 400 145 2.39% "
297.59 400 210 3.48x "
30! .97 400 230 3.84x "
305. 87 400 400 6. 72x "
312. 57 400 400 1.49x10°
317. 56 400 400 3.09x "
331. 26 400 400 2.08x10"
339. 89 400 400 4.12x "
CCR 100 - (Note 3)

| RRADI ANCE MEASUREMENTS | RRADI ANCE
(W cnf)

160 --- 2.0 0. 26
170 --- 50 0. 30
180 --- 250 0. 80
190 --- 400 1.60
200 --- 400 3.40

( Not es- next page)
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Notes: 1. Except for data pertinent to Notes 2, and 3 the
required S/N values are not true signal to noise
rati os. These values are to be defined as peak signal
di vi ded by background noise (rns).

2. To be neasured while viewing a uniformtarget
whose radi ance is

o)
1.20x10* mW M-sr-A, averaged between 251.0nm and
253. 0nm

3. To be neasured while viewing a uniformtarget whose
radi ance is

0
0.125 mW M-sr-A, averaged between 375nm and 385nm
4. In the sweep node at the cross over between gain

ranges 1 and 2, the maxi mumrequired S/ N shall not
exceed 100 at any specified wavel engt hs above 292 nm

N

.4.3. Radionmetric Accuracy

N

.4.3. 1. Signal to Noise Requirenents

The SBUV/ 2 shall be designed to neet the
required signal to noise ratio as specified in Table 4.4.

4.4.3. 2. Absol ut e Radi onetric Accuracy

The quartz-iodide, argon arc or other standard
sources of spectral irradiance used for preflight calibration
shal|l be the best sources that can be provided by the National
Bureau of Standards. The absol ute accuracy requirenents for the
instrument are given in Table 4.5.
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TABLE 4.5
ABSOLUTE RADI OMETRI C ACCURACY REQUI REMENTS

(1) Spectral Irradiance Calibration (Instrunment Diffuser)
MAX PERCENT ERROR OF
VWAVELENGTH SOURCE SOURCE SOURCE* Dl FFUSER MAX. ABSCLUTE
(NM TRANSFER (GONI O OTHER ERROR OF
METRI O ERROR  MEASUREMENT ( RSS)

200- 250 Mni-Arc 6.0 3.5 1.0 7.02
250 Q 2.6 2.0 1.0 3.43
300 Q 2.1 2.0 1.0 3.07
350 Q 1.7 2.0 1.0 2.81
400 Q 1.5 2.0 1.0 2.69
(2) Spectral Radiance Calibration (Test D ffuser)

200- 250 Mni-Arc 6.0 3.5 2.0 1.0 7.30
250 Q 2.6 2.0 1.0 1.0 3.57
300 Q 2.1 2.0 1.0 1.0 3.23
350 Q 1.7 2.0 1.0 1.0 2.98
400 Q 1.5 2.0 1.0 1.0 2.87
(3) Rati o of Radi ance to Irradi ance Accuracy

The ratio of the radi ance calibration to irradi ance calibration, at
t he sanme wavel ength, shall be determi ned to an accuracy of 2.35 percent in
t he spectral range 200nm 250nm and to an accuracy of 1.53 percent at
250nm 1.57 percent at 300nm and 1.82 percent in the spectral range
340nm 400nm The ratio is to be determ ned fromradi ance and
i rradi ance nmeasurenents made with a mninumtine separation. During
the tinme of ratio neasurenment, the instrunent response shall not vary
by nmore than 0.5 percent.

* Includes non-gonionetric diffuser errors.
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4.4.3. 3. Radi onmetric Stability and Repeatability
4.4.3.3.1. Short Term Stability

The radi onetric response of the instrunent
shall nmeet the followng stability requirenments. The corrected
mean response of the instrument shall not differ by nore than
percent from a previous or subsequent response neasurenment made
while viewi ng the sanme source operating at equal intensity, but
separated in tinme by at |east 24 hours, for each wavel ength in
the Discrete Mobde. The nmean response is to be determ ned from at
| east 50 successive data sanples taken with the wavel ength drive
stopped at each Discrete Mdde position. This instrunment data is
to be corrected for changes in instrunent tenperature and ot her
response dependent paraneters, if any, before conparisons are
made.

4.4.3.3.2. Long Term Stability

It is desired that the change in
radi onetric response, as defined in the previous paragraph, shal
not change by nore than 3 percent over a period of 6 nonths.
Because of the inpracticability of denonstrating conpliance by
actual neasurenent before instrunent delivery, conpliance can be
denonstrated by an estinmate of long termstability based on
anal ysis. This analysis nust use neasured instrunent rates of
change as well as vendor supplied subsystemtest data.

4.4.3.4. Syst em Noi se Measurenents

The standard devi ation of 50 or nore sanpl es of
radi onetric data taken while viewi ng an external WV source, for
any spectral band is, by definition, the rnms system noise for
that spectral band. The system noise shall not increase by nore
than 20% in the presence of a 0.07 pound nechani cal vibration
over a frequency range of 100 to 900 Hz over the operational
t enperat ure range.

4.4.3.5. Wavel engt h Accuracy and Preci sion

Al'l wavel ength neasurenents for both the
Di screte Mbde and Sweep Mode shall be made with an absol ute
accuracy given by the tolerance on the defined wavel ength in
Table 4.1. The required nmeasurenent precision during ground
calibration of SBUV/2 shall be + 0.005nm or better.

4.4.3.6. System Error Anal ysis

The contractor shall performa conplete error
anal ysis on the system which, when correlated with nmeasured dat a,
will denonstrate that all accuracy and error requirenments of this
speci fication have been net.
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The systemincludes the instrunent plus all associated test
equi pnent .

4.4.4. Instrunent Calibration
4.4.4.1. In-flight Measurenent of Detector Gain

The SBUV/ 2 shall provide for in-flight
measur enent of changes in gain of the detector(s), including the
preanplifier stage. The neasurenents shall be sensitive enough
to determine a gain change of 0.5 percent or less in the spectral
range 300nmto 340nm Averagi ng of 100 neasurenents is
per m ssi bl e.

4.4.4. 2. In-flight Wavel ength Calibration

The SBUV/ 2 shall provide the neans for
in-flight wavel ength calibration. The onboard calibration shal
be sensitive enough to detect a 0.1lnmshift in the indicated
wavel ength, with a nmeasurenent precision of 0.01nm

4.4.4. 3. Preflight Radionetric Calibration

The contractor shall provide a conplete
spectroradi onetric calibration of the instrument from 160nmto
400nm over its entire dynam c range and for all applicable
operating nodes. This calibration shall denonstrate that the
instrunment has met all applicable perfornmance requirenents.
Calibration details are given in section 6.5 of this
speci fication.

4.4.4. 4. In-flight Diffuser Calibration

The contractor shall denonstrate by direct test
that the systemprovided to nonitor the diffuser performance is
sensitive enough and has the stability required to detect a one
percent change in the diffuser relative spectral reflectance in
orbit, with a precision of 0.5 percent, over the spectral range
185nmto 405nm This can be denpbnstrated on a test to test basis
or by using averages of up to eight automated data sequences
whi ch approxi mates the nonthly orbital data collection in this
node.
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4.4.5. Radiation Induced Noise Imunity

It is required that in-orbit signal contam nation,
due to high energy particle induced radiation noise shall be |ess
than 1 percent of the signal due to actual scene radiance. In
the tropics the typical scene radiance at 252nmis approxi mately
2X10° mWN M-sr-A.  The contractor shall mnimnize noise
susceptibility by identifying and shielding critical conponents
to the extent allowed by the overall weight limtation. No
special tests are required in this area.

4.4.6. Radionetric DC Level
The radi onetric data output shall include a

measur enent of the DC signal |evel which shall be sanpled at the
sanme rate as nornal radionetric data.
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4. 5. ELECTRI CAL REQUI REMENTS
4.5.1. Ceneral (Md 56)

The SBUV/ 2 ELM | ocated inside the ESM shal
contain, as a mininmm the ELM power converter, TIP interface
circuitry, clock generators, command interface circuitry, data
mux and formatter and other data output circuitry, accumul ator
and integrator circuitry, chopper control circuitry, diffusing
mechani smdrivers and calibration |anp supply. The data fornmat
shall be controlled by the contents of an onboard nmenory system
The nenory systemfor FM5 and FM 6 shall consist of a
Programmbl e Read Only Menory (PROVM) and Random Access Menory
(RAM and associ ated support circuitry (called Fixed/ Flex). For
FM 7, the nenory system shall consist of two RAMsS (called FLEX
and FLEX) and support circuitry. All interconnection between
t he spacecraft and the SBUV/2 will be through the ELM The
remai nder of the electronics shall be contained in the Sensor
Modul e.  This includes the remaining power supplies including any
hi gh vol tage supplies, detectors and preanplifiers, encoders,
wavel ength drive and chopper notors, electronic calibration
generator, and signal processing el ectronics.

4.5.2. Power System
4.5.2.1. Cener al

The SBUV/ 2 subsystem power supply shall provide
all power needed to operate the system except as noted. The
systemw || operate fromthe spacecraft +28 volt power system
which will be supplied to the instrunment in the formof a +28
volt main bus, a switched +28 volt analog tenperature telenetry
bus and a +28 volt pulse |load bus. The latter bus shall be used
for powering stepper notors, heaters, and other high current
pul se | oads whi ch cannot neet the main bus current ripple and
transient | oad requirenents. Those subsystens which are powered
fromthe pul se |oad bus (PLB) need not be isolated by a DC/ DC
converter.

A +10 volt bus is available for powering CMOS to CMOS interface
circuits. This "interface bus" uses standard circuits to power
commands, cl ocks, synchronization pul ses, digital data pul ses and
| evel s, and data transfer pulses. No DC/ DC converter is required
for use with these standard circuits.

Any DC/ DC converter within the SBUV/ 2 shall be coherent with the
spacecraft clock (at the sanme frequency or any subharnonic
frequency of the spacecraft clock). 1In the event that nore than
one DC/ DC converter is utilized, one shall be designated as the
prime converter and synchronized to the spacecraft clock. The
others will be synchronized to the prine converter to elimnate
intra-instrunent beat frequencies.

4.5.2. 2. SBUV/ 2 Qperating Characteristics
4.5.2.2. 1. Nor mal Operation/ Il nput Voltage Range

The instrument shall performwthin
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speci fication when operated fromthe main power bus even if the
vol tage on that bus should vary from +27.44 volts to +28.56
vol ts.

4.5.2.2.2. Over/ Under Voltage Protection
The instrunent shall wthstand, w thout

damage, the follow ng continuous over voltage and under voltage
condi ti ons:

Max Vol ts Mn Volts
+28 Volt Main Bus +38 V +16 V
+28 Volt Anal og Tenperature +38 V +16 V
Tel enetry Bus
+28 Volt PLB +38 V +15 V
+10 Volt Interface Bus +15 V +9 V

Under these conditions, conponents shall not be stressed beyond
their specified maxi numratings (including the effects of
environnment). The instrunent shall be operating within
specification, and in synchronization with the TIP, within 3

m nutes after the over/under voltage condition is renoved. In
practice the instrunment will experience the extrene voltage
excursions on the power busses as transients, and this will occur
during spacecraft regulator swtching only.

4.5.2.2. 3. Addi ti onal Requirenents

Al'l additional requirenents and ot her
i nformati on regardi ng the spacecraft power systemare given in
the General Instrunment Interface Specification (QIlS),
| S-2280259.

4.5.2.2. 4. | nput Configuration

Two pins in parallel shall be used for
both the regul ated power input and return. One input and one
return line shall be routed to the connector. The regul ated
power return line shall not be connected to the case (chassis)
ground of the SBUV/2 and all input |eads shall be isolated from
the case by at |east 10 nmegohns.

4.5.2. 3. Fusi ng

There shall be no fuses internal to the unit.
Fusing will be supplied by the spacecraft power system
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4.5.2. 4. Power
The SBUV/ 2 total power drawn fromthe
spacecraft shall be no greater than 17 watts orbital average in
the full operating node, and the instantaneous peak power shal
not exceed 42 watts.
4.5.2.5. | nput Filter

An input filter as shown in Figure 4.1 shall be
connected to the +10 volt interface bus.

SBUV/2 POWER CONVERTER :SPACECRAI-—I'

7

1

1

1 1
1 1
1 1
1 1
1 110 = 1
1 1
! 10 VOLT BUSS ’\,{U\J . e
1 1
1 1
| 3w :
1 R . Cl 1
: T~ :
1 1
1 1
! INTERFACE POWER 1
1 1 e
: RETURN :
1 1
1 1
1 1
1 1
L e e e e e e e e e e e e o e e e e o e e e o e e e e e e e e e e - 1

INSTRUMENT Ci 3.3¢F AT 50V MINIMUM

Figure 4.1 + 10 Volt Interface Bus Input Filter
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4.5.2.6. Hi gh Vol t age Power Supplies

The out put voltage of any high voltage detector
power supply shall not exceed 3600 volts. Current limting
circuitry shall be provided as part of any high voltage power
system design to prevent permanent damage due to arc-over should
it occur during testing. The contractor shall follow the
gui delines for high voltage design contained in reference 2.1(13)
as well as the follow ng general precautionary design criteria:

a) The design and | ayout of any high voltage power supply
shall be conducive to conplete encapsul ation. Any
conponent not encapsul ated having an applied vol tage of
100 volts or greater nust be well vented.

b) The | eak-down time constant in vacuum nmust be on the order
of a few seconds.

c) No hollow core conponents or wax treated conponents shal
be used.

d) Any high voltage supply shall be |located as close to the
det ect or as possi bl e.

e) The high voltage supply and all high voltage cabling shal
be shi el ded. The shield may be connected to signal ground
or chassis ground but not both.

f) Sharp corners in any high voltage cabling or on grounds
near the high voltage |ines are not permtted.

g) Al encapsulated itens shall be x-rayed for voids. |If
voids are found the itemshall be stripped and
re- encapsul at ed.

4.5.2.7. Hi gh Vol t age Det ect or

Al'l appropriate precautionary measures
delineated and inplied in Paragraph 4.5.2.7 shall also apply to
the high voltage detector and detector circuitry.

4.5.3. Command Requirenents
4.5.3.1. CGener al

It should be noted that there are two types of
commands. The first is a level discrete type which presents,
when sent, an "ON' or "TRUE" condition to the instrunent ful
time; i.e., another command nust be issued to turn it off, in
whi ch case the "OFF" or "FALSE" condition will be presented to
the instrunent full tine. Each command line is bi-level in that
each consists of two stable states. The second type of conmand
is a pul se discrete command where an "ON' or "TRUE", or the
conpl ement, an "OFF" or "FALSE" condition is issued in the form
of a pul se whose duration is 60 +5ns. Each command line is
separate and uni que, but nmay be redundant within
t he instrunent.
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4.5.3.2. Command List (Mdd 54, Mbd 56, Mdd 60)

The spacecraft is providing a total of 39
commands for use by the SBUV/ 2 distributed as follows: 26 pul se
di scretes and 13 level discretes. Three of the pul se conmands
shall be used to initiate separate automati c conmand sequences
defined as "Di screte Sun Enable", "Sweep Sun Enabl e" and
"Wavel ength Cal Enable”. A command listing is provided in Table
9. 3.

Hi gh voltage turn on for the photomultiplier
tube (pmt) requires the transm ssion of two commands to the SBUV
instrunments; these commands are [JH gh Vol tage OnlJ0 and [JHi gh
Vol tage Enable.d For all SBUWV instrunents, except FM 6 and 7,
the order of transm ssion of these commands is not inportant.

However, for FM 6 and 7, the two high voltage
commands just nentioned forma sequence which deternines the
Range 3 Anode/ Cat hode tel enetry configuration. Sending [OHi gh
Vol tage OnO foll owed by [OH gh Vol tage Enabl el wll select the
pm Anode to be telenetered. Reversing this sequence (sending
Hi gh Vol tage Enable foll owed by [OH gh Voltage OndJ) w |l select
the pmt Cat hode data for transm ssion (see Table 9.3). It is not
necessary to turn OFF the Hi gh Voltage in order to reconfigure
the SBUV FM 7 Anode/ Cat hode data node. The pnt Anode/ Cat hode
con;iguration is transmtted in status word 4, bit 15 (see Table
4.7).

4.5.3.3. Control Functions
This systemis not intended to be a conplete
description of the systemlogic but nerely outlines some of the
required logic for the node commuands.

1) Each node conmmand | atches the relay of the other node
commands in the OFF state.

2) Each node command will start the nonochronmator drive.

3) If nore than one node conmand is sent in sequence only the
| ast conmand will be execut ed.

4) When any node command is sent the instrunent will conplete

the node it is in before starting the new node.
4.5.4. dock and Synchronization Pul ses
4.5.4.1. C ocks
The SBUV/ 2 shall operate synchronously with

reference to the clocks furnished by the spacecraft. The
contractor has the use of a 1.248MHz clock and a 1Hz cl ock. One
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or both of these clocks shall be used to generate all needed
tim ng.

4.5.4. 2. Synchroni zati on Pul ses

The TIP will provide the SBUV/2 with a major
frame synchroni zati on pul se once every 32 seconds, a 128 second
synchroni zati on pul se and a 256 second synchroni zati on pul se.
Both the 128 second and 256 second pul ses occur within one
m crosecond of the negative going edge of the major frame pul se
(MFP) and the contractor has the use of one or both of them

4.5.5. Anal og El ectronics
4.5.5. 1. Gain Stability

The signals fromthe radi oneter when viewi ng a
calibration source representing the nmaxi numradi ance for the
chosen gain setting shall be measured when the instrunment is
mai ntained at its nomnal orbit operational tenperature. The
cal i brated signal obtained when view ng the sanme source shall not
vary nore than one percent/5°C when the instrunent tenperature is
varied over the entire tenperature range of 0°C to 30°C (the
expected variation in ESM tenperature).

4.5.5. 2. Detector Gain Stability

It is desired that detector gain shall not
change at a rate in excess of 5 percent per year for any
phot onul ti plyi ng tube (PMI) used, and 2 percent per year for any
ot her type of detector. However, the contractor nust provide a

means to determ ne actual PMI gain changes in orbit. 1In this
context detector gain shall include the gain of the detector plus
preanplifier.

4.5.5. 3. Li nearity

The nonlinearity of the electronic chains as
determ ned by neasurenent of systemresponse (at the output of
the A/D converter) to a known signal inserted at the first stage
anplifier input shall not exceed 0.1 percent of the output
signal, at any given instrument tenperature in the range 0°C to
30°C. In other words if the systemresponse to a test signal 'S/
is '"R', then systemresponse to a test signal of 'nS' nust be
'nR, + 0.001(nR-R); where 'n' is any nonzero, positive nunber and
the test signals can vary fromthe noise |level to saturation

4.5.5. 4. El ectronic Calibration
A systemfor calibrating the linearity of the

el ectronics shall be incorporated in the instrunent. An
el ectronic staircase (a predeterm ned sequence of a m ni num of 10
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known voltage | evels) shall be inserted at the earliest practical
stage in the anplifier chain, during which tine the detector
output will be disconnected. Electronic calibration shall not be
a conmandabl e function. The electronic staircase will be
inserted automatically according to sone predeterm ned schedul e
when the instrunent is not processing scene data; e.g., during
retrace of the nonochronator.

4.5.5.5. Dynam ¢ Range (Mdd 56, Modd 60)

The anal og signal |evel shall have a | ow
vol tage of fset sufficient to prevent clipping of mninmmsignals
and an upper limt of 0.25 volts greater than the signa
correspondi ng to the maxi num scene radi ance.

The anal og signal fromthe detector shall be
conditioned into three ranges each being (nomnally) 100 tines
nore sensitive than the previous range. Range 1 shall be
designated as the nost sensitive range. For FM 6 and 7, Range 3
data shall be available fromeither the photo nmultiplier tube
anode or cat hode.

4.5.6. Analog to Digital Electronics

Short circuit protection of all interface circuits
shall be provided. The radionmeter shall operate within
specification except for the shorted output while that output is
shorted, and the entire radionmeter shall operate within
specification after renoval of the tenporary short.

The converter shall digitize anal og signals which vary from zero
to the upper limt of the anal og signal.

Errors in the nmultiplexer and the A/D converter due to both
static and dynamic (AC) crosstalk shall be 1/2 bit or less. The
absol ute accuracy of the converter shall be + 0.04 percent of
full scale at 25°C and shall not decrease bel ow 0.1 percent of
full scale at 0°C and 70°C.

4.5.7. Phase Reference Pickup (PRP) and Encoder
Si gnal s

Redundancy of conponent and/or assenbly is
required for the PRP sensors, if used, and all encoder sensors.
Redundancy shall be such that any single failure in PRP sensor or
encoder sensor does not degrade perfornance.

4.5.8. Data System
4.5.8. 1. Gener al

The data system for the SBUV/ 2 shall consist of
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circuitry needed to output all of the UV radionetric data,
tenperature and voltage nonitoring data, and general status
information. All of this information shall be fed out and
controlled by the spacecraft TIP. The SBUV/2 data system shal

be designed to utilize the TIP digital A digital B and
subconmut at ed anal og tel enetry channels and the spacecraft anal og
tenperature telemetry bus as specified below. A conplete
interface description of the spacecraft telenmetry system can be
found in the General Instrument Interface Specification.

4.5.8. 2. Digital A

The SBUV/ 2 shall be designed to output al
digital instrunent data to the TIP digital A data channels. This
data shall include all radionmetric signals, sync words,

i nstrument tenperatures, encoder position and any ot her
information required for utilization of the radionetric data.

4.5.8.2. 1. Dat a Qutput Requirenments

The SBUV/ 2 shall be provided with a data
out put capacity of 320 bps and data shall be read out
sequentially at the TIP interrogation rate of 8.32 kbps. Each
m nor franme shall contain the housekeepi ng data and radionetric
out put data for one sanple in the Sweep Mode. In the Discrete
Mode or any |lower data rate node other required telenetry data
shall be inserted in those m nor frames not needed for
radionetric data. |In all operating nodes other telenetry data as
required and el ectronic calibration data shall be inserted in the
TIP data stream during retrace or slew of the nonochronator.

4.5.8.2.2. M nor Frane Data Format (Digital A

Each TIP mnor frame contains 100 nms of
data, two 16 bit words of which are dedicated to the SBUV/2. The
data format for each m nor frame corresponding to the various
operating nodes and status word format is shown in Tables 4.6 to
4.8. Al data shall be right justified with the LSB of data the
right nost bit of the 16 bit word.

4.5.8. 3. Digital B

The digital B or bi-level telenetry consists of
single bit status nonitors used for command verification. The

sanple rate of each allotted bi-level channel will be once every
3.2 seconds and sufficient channels will be made avail able for
use by the SBUV/ 2. The status of all instrunent commands shal

be nonitored via digital B
4.5.8. 4. TIP Anal og Tel enetry

TI P contai ns several subcommutated franes for
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sanpling low rate anal og data for which 8 bit resolution is
adequate. The repetition rates are once every 32 seconds, once
every 16 seconds, and once per second. In general, tenperature
noni tors should be on the 32 second subcom and notor currents
shoul d be on the 16 second subcony one second subcom channels are
no | onger avail abl e.
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Table 4.6
Data Format for Operating Mddes 1, 3, and 4

M NOR FRAME TI P/ SBUV TI P/ SBUV
NUVBER WORD 1 WORD 2
0, 10, 20... 310 STATUS WORD 1 RANCGE 1 DATA
1,11,21...311 STATUS WORD 2 RANCE 2 DATA
2,12,22...312 DIG TAL A SUB COM (1) RANCGE 3 DATA
3,13, 23...313 MEMORY VERI FY NOT USED
4,14, 24...314 STATUS WORD 3 NOT USED
5,15, 25...315 STATUS WORD 4 NOT USED
6, 16, 26. .. 316 GRATI NG PGSI TI ON NOT USED
7,17,27...317 CCR DATA NOT USED
8,18, 28...318 RDCL/ GPE (2) NOT USED
9,19, 29...319 FRAME SYNC CCDE NOT USED

General Comment:

The basic SBUV/ 2 data frame (channel) is a 20 word bl ock, the
format of which repeats at one second intervals. The instrunent
dat a sequence is based upon the 32 second TIP Major Frame, making
the data format for all operating nodes, except Mde 2,

i denti cal .

NOTES: (1) Digital A Sub COMis 16 channel s deep.
(2) Radionetric DC level/grating position error; eight
bits each.
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STATUSWORD 1 Bits

STATUSWORD 2 1-2

STATUSWORD 3

STATUSWORD 4

*WI/L = Wavelength
**For Flight Model 6 and 7 only

Table 4.7 (Mod 54, Mod 56, Mod 60)

Status Word Format

DESCRIPTION

MASTER POWER ON/OFF

DATA FORMAT SWEEP/DISCRETE
SWEEP MODE MAJOR FRAME COUNT

RETRACE

ECAL STEP NUMBER
COMMAND SEQUENCE STATE
RANGE ID LINE O

RANGE ID LINE 1

RANGE ID LINE 2
RANGE ID LINE 3
RANGE ID LINE 4
RANGE ID LINE 5
RANGE ID LINE 6
RANGE ID LINE 7
RANGE ID LINE 8
RANGE ID LINE 9

R1 OVERRANGE/ON-SCALE
R2 OVERRANGE/ON-SCALE
R3 OVERRANGE/ON-SCALE
CCR OVERRANGE/ON-SCALE
CODE ADDRESS A

CODE ADDRESS B

CODE DATA BITS 1-6
DISCRETE SUN ENABLE
SWEEP SUN ENABLE

W/L* CAL ENABLE

R; ANODE-CATHODE**

DIFFUSER STOW POSITION
DIFFUSER MONITOR POSITION
DIFFUSER SUN POSITION

DIFFUSER DECONTAMINATION POS.

DISCRETE MODE

SWEEP MODE

DIFFUSER POSITION VALID
DIFFUSER TIMER

CALIB LAMP OPEN

CALIB LAMP CLOSED

CALIB LAMPPOSITION VALID
CALIB LAMPTIMER

CALIB MODE

POSITION MODE

GRATING FIXED/FLEX (FLEX/FLEX**)

GRATING INDEX FOUND
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LOGIC STATE 1/0
OFF/ON
SWEEP/DISCRETE
TRUE/FALSE
ON/OFF
TRUE/FALSE
TRUE/FALSE
ON/OFF

ON/OFF

ON/OFF
ON/OFF
ON/OFF
ON/OFF
ON/OFF
ON/OFF
ON/OFF
ON/OFF

OR/OS
OR/OS
OR/OS
OR/OS
TRUE/FALSE
TRUE/FALSE
TRUE/FALSE
ON/OFF
ON/OFF
ON/OFF
ANODE/CATHODE**

STOW/NOT STOWED
MONITOR/NOT MONITOR
SUN/NOT SUN
DECON./NOT DECON.
ON/OFF

ON/OFF

VALID/NOT VALID

TIME OUT/NOT TIME OUT
OPEN/NOT OPEN
CLOSED/NOT CLOSED
VALID/NOT VALID

TIME OUT/NOT TIME OUT
ON/OFF

ON/OFF

FIXED/FLEX (FLEX/FLEX**)
FOUND/NOT FOUND
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Table 4.8
Data Format for Operating Mde 2

M NOR FRAME TI P/ SBUV TI P/ SBUV

NUMVBER WORD 1 (1) WORD 2
0, 10, 20...310 STATUS WORD 1 SELECTED RANGE DATA
1,11,21...311 STATUS WORD 2 SELECTED RANGE DATA

2,12,22...312 DIATAL A SUB COM SELECTED RANGE DATA

3,13,23...313 MEMORY VERI FY SELECTED RANGE DATA
4,14, 24...314 STATUS WORD 3 SELECTED RANGE DATA
5,15,25...315 STATUS WORD 4 SELECTED RANGE DATA

6, 16, 26...316 GRATI NG PGCSI TI ON SELECTED RANGE DATA

7,17,27...317 CCR DATA SELECTED RANGE DATA
8,18,28...318 RDCL/GPE SELECTED RANGE DATA
9,19, 29...319 FRAME SYNC CODE SELECTED RANGE DATA

NOTE: (1) Sane as all other nodes.
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The spacecraft provides a separate +28 volt bus to each
instrunment for nonitoring tenperatures critical to instrunent
survival, and which nust be avail abl e even when the instrunment is
turned off. This bus is not intended to provide a redundant
output for essential telenetry contained in digital A or

for other TIP analog telemetry. As this bus may be turned off
during normal spacecraft operation, the instrument nust be
operational without this telenmetry data. A total of 17 anal og
telenetry channels has been allocated to the SBUV/2. The anal og
telenetry channels and digital A subcommutated telenetry is given
in Table 4.9.

4.5.8.5. Test Points
The contractor shall provide test points for
engi neering and ground | evel system checkout as required. Al
test point interface requirenents are given in the G1S.
4.5.9. Tenperature Control and Measurenent
4.5.9. 1. Tenperature Control Requirenents
Al'l tenperature controllers shall be of the
continuous, proportional type. Control circuitry shall be well
filtered so that its operation will not interfere with any of the
ot her instrunent circuitry.
4.5.9. 2. Tenper at ure Measurenent Requirenents
When tenperature data is required for
interpretation of instrument radionetric data the tenperature
readout circuitry shall be designed to achieve tenperature
nmeasurenent precision of 0.1°C or better. This infornmation shall
be read out as digital A data.
4.5.10. EM / EMC Requi renent s

The SBUV/ 2 nust pass the EM and EMC tests called
out in Section 3.4.2 of the UIS.

4.5.11. Connect or and Cabl e Requirenents
4.5.11.1. Spacecraft Interface Connectors

The contractor shall provide as a m ni mum
separate connectors for the follow ng i nputs and out puts:
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TABLE 4.9 (Mbd 14, Mod 89)

ANALOG AND DI G TAL A SUBCOWUTATED TELEMETRY
TI P _Anal og Dat a

SM Basepl ate Tenp. (1)(2)

SM Structure Tenp. (2)

Depol ari zer Housing Tenp. (2)
HVPS Tenp. (2)

D ffuser Plate Tenp.
Chopper Mtor Tenp. (
Grating Motor Tenp. (
D ffuser Mtor Tenp.
Cal Lanp Modtor Tenp.
10. Electroneter Tenp. (2
11. Cal Lanp Power Supply Tenp. (2)
12. Diffuser Radiator Tenp. (2)

13. ELM Tenp. (2)

14. LVPS Tenp. (2)

15. Qut put G ounded

16. Cal Lanp Heater Current

17. 28V Main Power

CoNohRWNE

NOTES: (1) Powered fromthe 28V switched tel enmetry bus.
(2) -15 to 45 degrees C.
(3) 0 to 80 degrees C.

Digital A Subcommutated Tel enetry

Channel A (Bits 1-8) Channel B (Bits 9-16)

1A Chopper Modtor Current 1B Spare

2A Diffuser Mtor Current 2B Diffuser Plate Tenp.

3A HVPS Volts 3B SM Basepl ate Tenp.

4A  Therm stor Bias (10V ref.) 4B 25V Power Volts

5A Cal Lamp Tenp. 5B 15V Servo Volts

6A ECAL Ref Voltage 6B -15V Servo Volts

7A 15V Sensor Volts 7B CCR Di ode Tenp.

8A -15V Sensor Volts 8B SMDi fferential Tenp. Y Axis*
9A 24V Motor Volts 9B SM D fferential Tenp. Z Axis*
10A 5V LED Volts 10B Differential Ref. Tenp. Z Axis
11A 10V Logic Volts 11B Differential Ref. Tenp. Y Axis
12A Cal Lanp Current 12B PMI Cat hode Tenp.

13A Spare 13B Spare

14A Spare 14B Chopper Phase Error

15A Spare 15B Spare

16A Lanmp Motor Current 16B Spare

*+ 5 degrees C
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(1) One connector for all power inputs and grounds (returns)
fromthe spacecraft.

(2) One connector for all TIP signals; i.e., A415, C415 and
D415 pul ses, the mpjor franme, 128 second and 256 second
sync pul ses, and the 1 Hz cl ock.

(3) A separate connector for the 1.248 MHz cl ock

(4) A separate connector for commands, includes interface
power and return.

(5) A separate connector for the digital B outputs to TIP
(6) A separate connector for TIP anal og signals.
4.5.11. 2. Test Connectors

A separate test connector(s) (female) shall be
provided to permt selected signals within the SBUV/2 to be
nonitored while the unit is under test on the bench or on the
spacecraft (for rapid fault isolation). These test points shal
be internally buffered so that system perfornmance will not be
affected by nonitoring; i.e., short circuit protection of test
poi nts shall be provided so that the SBUV/2 will survive the
short and operate within specification once the short is renoved.
This connector will not be utilized by the spacecraft and will be
covered for flight.

4.5.11.3. Connector Mechanical Requirenents

The shells of all external connectors shall be
made from non-magnetic material and shall have electrically
conductive finishes. Cadm umplating shall not be used.
Connector contacts shall be gold plated but silver plating shall
not be used beneath the gold. Connectors shall be keyed, have
di fferent nunbers of pins or be of different types to prevent
accidental msmating. On the chassis, male connectors shall be
used for power and input signals and fermal e connectors shall be
used for output signals. A mninmmof ten percent of the total
nunber of contacts on each connector shall be spares (not
connected). Each connector shall be clearly nmarked with its
designation and the marking shall contrast with the surface on
which it is displayed. Only these connectors on the approved
list of the G1S shall be selected for use on the SBUV/2
i nterface.

4.5.11.4. Connector Savers

A set of connector savers shall be delivered
wi th each instrunment for use during bench testing and through
initial phases of spacecraft testing. These connector savers are
to be nounted on the instrunment and will not be renoved until the
i nstrument has successfully conpleted its initial spacecraft
testing, and until the spacecraft is ready for final acceptance
testing.
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4.5.11.5. Intra-Instrunent Cabling

The contractor shall provide al
intra-instrument cabling required for operation of the instrunent
with the Bench Check Unit (BCU). All intra-instrunment flight

cabling will be provided by the spacecraft contractor, therefore
all signal interfaces should be digital. External intra-box
cabling, if any, will be provided by the instrunent contractor.

4.5.11.6. Patch Cabl es

Patch cabl es shall be used and/or installed
where possible as soon as flight hardware is assenbl ed and ready
for test. These cables are used to |imt the nunber of
mat e/ demat e cycles of the unit connectors. Patch cables shal
al so contain a third connector or have breakout box capability to
enabl e various signals on the cables to be nonitored while the
instrument is operating. Mates and demates on all flight
connectors shall be mnimzed and, for the external
intra-instrument and spacecraft interface connectors, limted to
ten each. Each mate and demate will be recorded in the
i nstrument | og.

4.5.11.7. Spacecraft Cabling Interface Requirenents

The details on all connectors interfacing with
t he spacecraft are provided in the instrunent U IS.
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4. 6. MECHANI CAL REQUI REMENTS
4.6.1. Ceneral Mechanical Design Requirenents
4.6.1.1. Mechani cal Qutline and Weight Limts (Md 89)

The external dinensions of the Sensor Mdul e
shal | not exceed 21.22x12.26x14.44 inches in the X, Y, and Z
directions, respectively, and its target weight shall be 62.5
pounds or less. The ELMshall remain a separate package and w ||
be nounted inside the spacecraft ESM The size of the ELM shal
not exceed 13.03x8.78x12.20 inches in its X Y, and Z di nensions,
respectively, and its target weight shall be 26 pounds or |ess.
The Sensor Mddule will be nounted externally on the Earth facing
panel of the ESM The total conbined wei ght of both nodul es plus
the thermal blanket is controlling, and this weight shall not
exceed 88.5 pounds.

4.6.1. 2. Mechani cal Safety Factors

The | oad bearing nechani cal conponents of the
i nstrunment shall be designed for strength safety factors of at
| east two, considering the applicable flight test requirenments of
this speC|f|cat|0n Mot ors shall have accel erating torques which
are a mninmumof three tines the frictional torque |oad at the
extrenes of instrunment operating tenperature, and this margin
nmust be denonstrated by test.

4.6.1. 3. Angul ar Moment um

The total instantaneous peak angul ar nmonment um
conponent al ong any spacecraft axis shall not exceed 0.00565
newt on- net er - second.

4.6.1.4. Nat ur al Resonances

The m ni num natural frequency of all structural
conponents or conbinations of structural conponents shall be
greater than 100Hz to avoid coupling with the spacecraft
structure resonance.

4.6.1.5. Lubri cation

The lubricant used for bearings, gears, and
ot her mechani cal drivers nust be consistent with the required
life of the instrunent; including tine in test and storage as
well as in-orbital operation. GO and grease quantities added to
beari ngs shall be determ ned by weight to the nearest 0.1ng. The
| ubrication used shall be based upon denonstrated performance in
space of identical or simlar type systens.
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4.6.1.6. Ball Bearings

Bal | bearings shall be ABEC Class 7 or better,
unless it can be denonstrated that bearings of lower quality are
suitable. Ball and ball groove finishes shall be better than 2
m croi nch RMS. Soft netal ribbon ball cages shall be avoi ded.
The preferred cage is | am nated phenolic (Synthane LLB grade or
equi val ent) vacuum inpregnated with the chosen | ubricant.

Cl eani ng, inspection and lubrication of flight bearings shall be
performed by an approved organi zati on other than the bearing
manuf acturer. Draper Labs, CGE - Valley Forge, Battelle, Ball -
Boul der, NASA - GSFC are approved sources.

4.6.1.7. Cement s and Epoxi es

The use of cenents and epoxies shall be
mnimzed. Only cenents and epoxies on the approved naterials
list (see Section 4.6.7) may be enpl oyed. Mechani cal retainers
shal | be provided as backup where cenents or epoxies are used for
fastening of optical or nmechanical conponents. No cenents or
epoxi es shall be used in the optical transm ssion path.

4.6.1. 8. Screw Fast eni ng

Sel f | ocking screws, non-scarring | ockwashers,
screws with safety wire holes or solithane are to be used to
prevent | oosening during environnmental testing and | aunch.

4.6.1.9. Center of Gavity

The center of gravity shall be calculated to
0.2 inch for both the SMand ELM and neasured on each flight
instrument to 0.2 inch on both nodul es as part of the instrunent
acceptance testing.

4.6.1.10. Contacting Metal Surfaces

Metal surfaces which will nove in contact with
ot her surfaces, such as bearings, cans, camfollowers, guides,
etc., shall be hardened by the optinmal neans avail able for the
nmetal and service in question. 1In no case shall bare 300 series
stai nl ess steel, bare alum num or bare magnesi um be used in
sliding contact with one another. Dissimlar nmetals in contact
shal | be passivated to prevent el ectro-chem cal corrosion
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4.6.1.11. Finish

The external finishes applied to the Sensor
Modul e shall satisfy the optical, thermal, and mechani cal
requi renents of the spacecraft and the SBUV/ 2.

4.6.2. Spacecraft Interface Requirenents
4.6.2. 1. Mount i ng

The nounting face of the Sensor Mdul e
housi ng shall be considered part of the baseplate and as such
shall include the nmounting feet, thermal insulation if required,
and any other interface connected subassenblies.

4.6.2.2. I nterface Alignnent

A net hod shall be provided for nmeasurenent of
the alignnment of the SBUV/2 optical axis with respect to three
external reference surfaces on the instrunent base. Provision
shall be made to precisely attach alignnment mrrors to these
surfaces. These mrrors in turn may be used to boresight the
SBUV/ 2 to the spacecraft and nust be |located to be seen fromthe
nadir view, along the thrust axis and along the velocity vector.
The neasurenent of the optical axis alignnent with the mrrors
shal | have an accuracy of 0.1 degrees or better, and the
measur enent precision shall be 0.01 degrees. The mrrors can be
permanent|ly attached, but if they are renovabl e, neasurenent
repeatability nust be 0.005 degrees or better after mrror
removal and replacenent. The reference axes shall correspond to
t he spacecraft X, Y and Z axes. Therefore, the instrunent
mounting plane is the Y-Z plane and the +X axis is nadir. The
i nstrunment nounting feet shall have a coplanarity of 0.005 inch
and the nounting hole pattern shall be aligned within 0.1 degrees
of the instrunent Y and Z axes.

4.6. 3. Encoder

The nonochromat or drive position shall be read out
with an optical encoder having a m ni num angul ar resol ution
corresponding to a nom nal wavel ength shift no greater than
0.1nm The alignnment of the encoder reference pulse to the
encoder fine tracks shall be no greater than 2 arcseconds.

4.6.4. Mnochromator Drive Assenbly

The nonochromat or drive shall be designed to
spectrally scan from 160nmto 400nmin a series of nomnally
equal steps, each step corresponding to spectral shift no greater
than 0. 1nm Each individual step shall be within + 25 percent of
the average step size, with a repeatability of + 1.5 arcseconds.
In addition, the nonochromator drive assenbly shall have the
in-orbit capability of changi ng each Di screte Mdde central
wavel ength to within + one-half resolution el enent of any
sel ected wavel ength in the 160nmto 400nm spectral range of the
i nstrunent.
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4.6.5. Phase Reference Pickup (PRP)

The PRP, if used, shall be designed to permt
sufficient mechani cal adjustnment of the PRP signal phase relative
to the scene signal and all conponents of the PRP subassenbly
shal | be redundant.

4.6.6. Protective Covers
4.6.6. 1. Cont am nation Covers (Md 14)

The instrunent contractor shall provide
renmovabl e protective cover(s) and/or other contam nation
protection capabl e of protecting the Sensor Mdul e from organic
nol ecul ar and particul ate contam nation during all phases of
spacecraft integration and testing through final closure of the
shroud. In the event that certain nounting hardware, or other
portions of the contam nation protection system cannot be
removed fromthe instrument without first renoving the instrunment
fromthe spacecraft this hardware can remain on the instrunent
for flight, providing it is flight worthy and is included in the
instrument's overall allowabl e weight budget.

a. Spacecraft Munting--The cover(s) and/or other
contam nation protection shall protect the Sensor Mddule, wth
Lifting Fixture attached, until it is nounted on the spacecraft.

b. Primary |&T Operations--The cover(s) and/or other
contami nation protection systemshall protect the Sensor Modul e
fromcontam nation while it is on the spacecraft or in the
spacecraft integration and test area but unnounted. This system
shal | be purged with clean, dry G\, capabl e of maintaining a
class 100 environment within the instrunment's optical cavity
(the cavity will be as clean as the gas used to purge it), and
any portion of it that will not fly shall permt visual
observation of any noving part which would ot herw se be visible
if no cover(s) were used. This cover (s) and/or other
contam nation protection systemshall be in place on the Sensor
Modul e at all tinmes after the instrument is nounted on the
spacecraft except for those test situations requiring use of
anot her specialized cover(s), including optical alignment, and
shall not inhibit operation of the instrunent. Two sets of
removabl e itens suitable for use in this environnment are required
for each instrunent.

c. Vibration, EM, and Acoustic Testing--The cover(s) and/or
ot her contam nation protection system (except for flyable itens)
shall permt necessary visual observation when used with the
Sensor Modul e during spacecraft vibration, EM and acoustic
testing. It shall be purgeable but the purge nust be safely
removabl e during actual test periods. The cover(s) and/or other
contami nation protection system nust allow unhindered depl oynent
of the diffuser and cal |anp housing, but nmust not invalidate or
inhibit the environnmental testing for which its use is required.
Shoul d any renovabl e itens provided for use in other environnents
not be usable in this context, one set of unique section (c)
removabl e itens is required.
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d. Thermal Vacuum Testing--The cover(s) and/or other
contami nation protection systemshall be used to protect the
Sensor Modul e during spacecraft thermal vacuumtesting. |t nust
all ow venting of the instrunment during chanber punp-down while at
the sane tinme it nust protect the inside of the Sensor Mdul e
from contam nati on by backstream ng punp oil. It nust allow
conpl ete operation of the instrunent in all its nodes, including
depl oynment of the diffuser and cal |anp housing, and nmust be IR
transparent or designed as not to alter the instrunent's thernal
environnment. Should any renovabl e itens provided for other uses
not be usable or sufficient for use in this context, one set of
uni que section (d) renovable itens is required.

e. Launch Site Operations--The cover(s) and/or other
contami nation protection systemshall be used to protect the
Sensor Modul e during shipnent to the launch site and during the
period of spacecraft testing prior to mating with the AKM at
which time any cover(s) not possessing special antistatic and

fire retarding properties will be replaced with those that do,
and this cover(s) will remain on the Sensor Mdule until final
encapsul ati on of the spacecraft. This cover(s) will be the sane

si ze and shape as the cover(s) replaces, and two
sets are required for each instrunment.

4.6.6. 2. Fl yabl e Covers

In orbit the diffusing nmechani smshall be
stowed behind a protective cover when not in use. A cover for
the test connector(s) shall al so be provided.

4.6.7. Materi al s

Nonmagnetic materials shall be used whenever
possi bl e. The proposed use of any nmagnetic nmaterials nust be
approved by the Technical Oficer. Cadm umand Zinc shall not be
used, and the use of Magnesiumw || be approved only if it can be
clearly and unequi vocally denonstrated to be cost effective. Sun
shields, if used, shall contribute no nore than a 2 db | oss at
radio frequencies in the range 136MHz to 1700MHz, and shall not
be reflective within that range.

4.6.7.1. Corrosion of Metal Parts

Metal parts shall be made from materials
i nherently corrosion resistant, or shall be processed to resist
corrosion. Bare alum num or bare nagnesium shall not be used.

4.6.7. 2. Qut gassi ng of Materi al

Mat erials shall not outgas, vaporize, or
ot herwi se degenerate in a space environnment in a nmanner and to a
degree as to interfere with the operation of the instrument or
any ot her spacecraft conponent. Each conponent shall be free
fromresidual contam nants such as corrosion inhibiting oils,
greases, dyes, shim stock, and simlar debris.
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4.6.7. 3. Mat eri al s Sel ecti on

Selection criteria for outgassing shall be a
maxi mum mass | oss of 1.0 percent or |ess and a nmaxi num col | ect ed
vol atil e condensable materials of 0.1 percent or |ess when tested
according to ASTM E 595-77 (See Applicable Docunent 2.1(11)).

4.6.7. 4. Mat erial s and Process Listing

The contractor shall maintain up-to-date
Materi al s, Lubrication, and Process Lists for those materials
used in the SBUV/2. They will categorize all materials listed as
nmetal s, plastics, coatings, mscellaneous, etc., and adequately
identify the itens by government specification, process, cure
cycle type, chem cal conposition and/or manufacturer. The

Listings will also specify the application(s) of each material in
the subsystem The lists will be in the format of GSFC Form
18-59 A, B, C, and D and all information requested therein shal

be provided. GSFC forns will be supplied if required.
4.6.8. Magnetic Fields

The SBUV/ 2 shall be designed to minimze the
per manent, induced, and transient magnetic field effects. The
magnetic field of the instrunment shall not exceed 100 gamma at a
di stance of one neter fromthe instrunment, when operating or not
oper ati ng.

4.6.8.1. Magneti c Susceptibility

The SBUV/ 2 shall be designed to minimze its
susceptibility to magnetic fields. The instrument nust operate
wi thin specification in the static and dynam c magnetic field
envi ronnment of the spacecraft. The general magnetic field
envi ronment of the spacecraft is described in the AIS, and the
specific environnent expected in the vicinity of the SBUV/ 2 is
described in the U IS

4.6.9. Deconposition Products

Desi gn provisions shall be provided to avoid any
adverse effects fromorbit and adjust subsystens conbustion
products: H, N, NH, HO NH,; the AKM products, the Titan I
retro-rocket exhaust products; and the Tiros pyro-mechani sm bl ow
by products.

4.6.10. Venting

Venting shall be sufficient to allow the
instrument to withstand the | aunch pressure profile and thernal
vacuum venti ng.
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4.6.11. Munting and Handl i ng

Renovabl e lifting fixtures have been provi ded for
nmounting the SBUV/ 2 on the spacecraft when the -Z axis is in a
vertical position. Existing handling fixtures shall be used with
the instrunents at all other tines.

4.6.12. ldentification Name Pl ates and Mar ki ngs
Al'l SBUV/ 2 hardware shall be marked with the nane
of the unit, part nunber, serial nunber, and connect or
desi gnati ons per M L-STD 130D.
4.6.12.1. Nane Pl ates

Al deliverable end itens shall be permanently
marked with a | abel of the follow ng form

| nst rument : SBUV/ 2

Contract or: Bal | Aerospace Systens Division
Modul e: ELM SM

Serial No. 001, 002, 003, etc. The EMJ FLT

shal |l be serial No. 001
4.6.12.2. Marking of Support Hardware

Al'l support hardware must be marked or tagged
to insure against loss and to facilitate its usage. Test cables
shal | be tagged, nunbered, and identified with the instrunent
hardware. The sanme applies to test equi pnment and m scel | aneous
test and support hardware. Shipping containers will be narked as
required in the contract docunent.

4.6.12.3. Subsystem Shi ppi ng Cont ai ners

The shi ppi ng contai ner shall be a suitable
storage contai ner and carrying case for each instrunent. The

container will be capable of being pressurized with dry nitrogen
and wi Il include shock protection, shock recorders, and
tenperature and hum dity recorders. The containers will be

designed to protect the instrunments (a) in storage and (b)
intransit via air freight and truck. Separate shipping
containers shall be provided for the SMand the ELM

4.6.13. Qutgassing Heaters

The diffuser shall be fitted with an outgassing
heater of sufficient wattage to heat the diffuser to a
tenperature of 300°K to drive off any accunul ated contam nants
after launch. The power requirenents of this heater are not
considered to be part of the normal instrument operation and are
not included in the orbital average power budget of the SBUV/ 2
(17 watts).
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4.6.14. I nterface Control Draw ngs
The contractor shall maintain a separate
El ectrical and Mechanical interface control drawi ng for use by

t he spacecraft contractor. These draw ngs shall be reproducible
and submtted in triplicate when changed.
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4. 7. THERVAL REQUI REMENTS
4.7.1. Ceneral

This section outlines the thermal design approach
and interface requirenents necessary to achi eve proper thernmal
control of the instrument. Mre detailed information is contai ned
inthe UIS.

4.7.2. Spacecraft Thermal Interface (Md 14)

The SBUV/2 will be nounted on the earth facing
panel of the spacecraft Equi pnent Support Mdule (ESM but shal
be i ndependent of the spacecraft interface. The Sensor
Modul eshal | be in thermal contact with the ESM external surface
t hrough the nounting feet only, and the design shall be such that
under operation in the m ssion node the instantaneous radiated
and conducted heat flow between it and the spacecraft shall not
exceed 5 watts.

The ESM panel s are constructed of honeyconb faced
with 12 m | al um num sheeting on both sides, total thickness is
1.25 inches. The thermal properties of the panels which are to
be used in any thermal analysis are as foll ows:

Lat eral Conductance 0.1 watt per inch - °C
Thr ough Conduct ance 0. 024 wWatt per inch524 - °C

The | ateral conductance refers to heat flow in the panel parallel
to the face sheets and includes the face sheets. The through
conductance refers to heat flow normal to the face sheets and
does not include the conductance of the face sheets.

The external tenperature of the ESM nay vary
bet ween 0 and 30°C dependi ng upon the sun angle and state of the
spacecraft's thermal control system Shoul d heater power be
required for operation of the SBUV/2 in the m ssion node it nust
be counted as part of the SBUV/2 power budget; it would al so be
avai l abl e for instrument operation in the |aunch node or standby
node. Total heater power available in any operating node shal
not exceed the total average power budget |ess the power
di ssipation in that node.

4.7.3. Thermal Control Requirenents

Passi ve Thermal Control techniques shall be used
whenever possible. This may include the use of sun shields,
etc., attached to the SBUV/2 housing or to the ESM adj acent to
the instrunent, providing their use does not inpact any other
i nstrunment or spacecraft conponent. The design and | ocation of
any proposed sun shield nmust be forwarded to the Techni cal
Oficer in atinely fashion for coordination with the spacecraft
contractor. The use of |ouvers or other active device for thernal
control is permissible. In such an event the tenperature control
el ectronics (TCE), calibrated TCE sensors, |ouvers and heaters
will be supplied by the instrunment contractor.
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4.7.4. Environnental Fluxes
4.7.4. 1. Orbital Phase (Md 14)

Because the solar angl e* (defined as the angle
bet ween the solar vector and orbit normal) varies over a broad
range for any spacecraft the earth facing panel of the ESM w ||
often be exposed to solar radiation. The instrunent nust operate

wi thin specification under all solar illum nation conditions.
In the event of an interface change the spacecraft contractor
will provide detailed orbital heat fluxes for use in subsequent
anal yses.

4.7.4. 2. Launch and Orbital Acquisition Phase

During the launch and orbital acquisition

phases the instrument will be exposed to | aunch vehicle shroud
heati ng, aerodynam c heating and sun angles different fromthose
expected during the orbital phase. In addition, there may be a

period of time before turn-on when the instrunment is fully
eclipsed. The instrunent nust be capable of surviving these
condi ti ons.

4.7.5. Design Requirenents
4.7.5. 1. Nom nal Operating Tenperature Range

The SBUV/ 2 shall neet all performance
requi renents of this specification in the nom nal tenperature
range 0 to 30°C, as neasured at the baseplate. This tenperature
is derived fromthe operating tenperature of the ESM The
t hermal design should be adequate to maintain the SBUV/2 within
these tenperature limts when operating in the m ssion node.
However, these nunmbers are not rigid. The contractor can open
his nom nal tenperature operating range if thermal design
considerations require it; but, the unit nust be calibrated and
operate within specification over the entire range.

*See Section 4.7.6 for a conplete description of the solar angle.
4.7.5. 2. Survi vabl e Tenperat ure Range
The SBUV/ 2 shall be designed to survive periods
in orbit during which the instrument may be off. It nust survive
the tenperature extrene expected under those conditions wthout
degradation or failure. However, it need not performwthin

specification when instrunent tenperatures fall outside its
nom nal operating tenperature range.
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4.7.5. 3. St andby and Launch Phase Mdde Heating (Mdd 14)

The contractor may provide a heater(s),
attached to the instrument to insure instrunment survivability or
to otherwise maintain the instrunent within its tenperature
design limts. This heater(s) can be used in all operating nodes
as required provided its power dissipation is included in the
instrunment's total power budget. The heater(s) may be
automatically controll ed.

4.7.5. 4. Ther mal Anal ysi s

The contractor shall be responsible for the
thermal design of the instrunent for all phases of flight, and
shal | construct a general thermal nodel for this purpose. The
general thermal nodel nmust be validated by instrunent test and
nodi fi ed as necessary.

4.7.5.5. Reduced Ther nal Mbdel

The contractor shall maintain a reduced thernal
nodel which shall be forwarded to the spacecraft contractor via
the Technical Oficer in the event a change becones necessary.
The requirenents for the reduced thermal nodel are:

(1) The nodel shall not contain nore than 20 instrunent
nodes.

(2) The nounting feet and nmounting surface adjacent to
t he spacecraft shall be included as nodes.

(3) Sket ches or draw ngs describing the nodel shall be
provi ded.

(4) The reduced nodes shall be in tabulated formwth
the foll ow ng mninmum data provided for each node:

(a) Conductive and radiative couplings.

(b) Power dissipations; a power profile shall be
i ncl uded whi ch contains maxi nrum and mi ni mum
powers under all nodes of operation.

(c) Thermal capacity.

(d) Heat absorbed by each external node (transient,
sun, al bedo, and earth IR) versus sun angl es

and orbit tinmes for at least the ( = 40° and 80°
sun angle orbits.

(e) Surface areas, absorptions, emttances and
external radiative couplings for all external
nodes.

(f) Tenperature profiles assuned for adjacent
conponents shall be provided, if used.

51

Check the POES Master Controlled Documents list at: http://poes.gsfc.nasa.gov/iso/baseline.pdf to verify that thisis the correct version before use.




(5) The instrunent designer shall validate the reduced
t hermal nodel by nmaki ng conparisons with his genera
thermal nodel for at |east three transient conputer
runs. The results of that conparison shall be
provi ded. The mean internal tenperatures resulting
from both nodel s should agree within 3° C. The heat
transferred to or fromthe spacecraft should agree
Wi thin approximately 1/2 watt.

4.7.5.6. Ther mal Bl anket s

The contractor shall be responsible for the
design of and shall supply any and all thermal blanketing which
may be required, except for the boot blanket over the SM
connector bracket, which will be supplied by the spacecraft
contractor. All flight blankets shall be baked out for a m ninmum
of 48 hours in vacuumat 80°C prior to shipment to the spacecraft
facility.

4.7.6. Description of the Solar (Ganmma) Angle (Md 14)

Because the spacecraft Z axis will be nomnally
coaligned with the orbit normal, the gamra angle can be defined
as the angle between the satellite-to-sun line and the spacecraft
Z axis. The angle may vary between zero and 80 degr ees,
depending on the orbit, and will trace a cone about the Z axis
during each orbit. The spacecraft will be in eclipse for a
portion of each orbit for all gamra angles greater than 28
degrees, the duration of eclipse increasing with gamm angl e.
This period of eclipse will occur when the sun is in the third
and fourth quadrants (below the Y-Z plane) as seen fromthe
spacecraft.

In general a spacecraft in a norning, descendi ng node orbit and
whil e operating over its design lifetinme may encounter gamma
angles fromzero to 40 degrees, depending upon the orbit, and
spacecraft in an afternoon, ascending node orbit nay encounter
gamma angles from 40 to 80 degrees, depending upon the orbit.
The instrunent will be flown on afternoon spacecraft only and
will be positioned on the spacecraft to optimze diffuser
performance at the required gama angles. As the ATN series of
spacecraft does not possess the capability for orbit adjust
(mai ntenance of a fixed equatorial crossing tinme) extended
operational life can result in a decrease in the | owest gamma
angl e well bel ow 40 degrees for an afternoon spacecraft. The

i nstrument nust acconmpbdate a ganmma angl e range of 80° - 10°

52

Check the POES Master Controlled Documents list at: http://poes.gsfc.nasa.gov/iso/baseline.pdf to verify that thisis the correct version before use.




4. 8. CONTAM NATI ON CONTRCL

To minimze particul ate contam nation, the flight
har dware shall continuously be nmaintained in a clean environnent
equi valent to class 10,000 as defined in Fed Std 209B. Wen the
instrunment is in an area which is not class 10,000, e.g., the
spacecraft contractor's integration area, the optics nust be
protected. Precautions shall be taken such that body oi
(fingerprints), facial hair, etc., shall not conme in contact
with flight hardware. To minim ze nolecular contam nation, itens
such as Tygon tubing, materials containing plasticizers, etc.,
shall not be used or stored in the vicinity of flight hardware.

4.8.1. Mbl ecul ar Cont am nati on

A two-way depl oyabl e cover (i.e., one that can be
opened and cl osed upon conmand) shall be provided to protect the
critical optical elements of the SBUV/ 2 from nol ecul ar
contam nation, excessive quantities of which are expected to be
deposited on the SBUV/ 2 during the |launch phase of the flight.

It is also possible that nol ecular contam nation sufficient to
degrade instrunent performance will occur in spacecraft thernal
vacuum testing, therefore, the cover shall be operable in a 1g
field as well as a zero g field. For details see Applicable
Docunent No. 2.1(6).

53

Check the POES Master Controlled Documents list at: http://poes.gsfc.nasa.gov/iso/baseline.pdf to verify that thisis the correct version before use.




(Intentionally Ieft blank)

54

Check the POES Master Controlled Documents list at: http://poes.gsfc.nasa.gov/iso/baseline.pdf to verify that thisis the correct version before use.



5. GROUND SUPPORT EQUI PMENT REQUI REMENTS
5.1. GENERAL (Mbd 103)

The SBUV/ 2 G ound Support Equi prent (GSE) shall
conpri se the uni que equi pnent required to operate, test, check
and calibrate the SBUV/ 2.

5. 2. SYSTEM TEST EQUI PMENT ( STE)
5.2.1. Ceneral (Md 103)

The System Test Equi pnent (STE) shall be used to
operate the SBUV/2 during all testing at the contractor's plant.
It shall provide to the SBUV/ 2 power, clock, command and
telenetry interfaces which are normally furnished by the
spacecraft. The STE shall be capabl e of archiving and di splaying
with limts testing all instrument data received fromthe SBUV/ 2
or STE archive.

5.2.2. Requirenments (Md 103)

(1) The STE shall furnish all power, clock
frequencies, TIP timng signals and commands required by the
SBUV/ 2. The STE shall be designed to duplicate as closely as
possible all interfaces normally supplied by the spacecraft.
Test points for nmonitoring all spacecraft related signals shal
be provi ded.

(2) The contractor shall purchase and design into
the STE autonmatic data processing equi pnent. The equi pnent mnust,
at a mnimum be capable of generating self-test prograns,

command sendi ng and verification progranms, limt checks, and a
met hod of archiving all test data. The contractor nmay use any
sel f-consi stent analog or digital storage format for all internal

data processing. However, all data which is required to be
delivered to either NOAA or GSFC shall be delivered on acceptable
storage nedia (magnetic tape, CD-ROVS, portable drive, etc.)
created fromthe data archiving systemthat supports the STE
Each file shall contain a header which shall contain al
pertinent data such as tine of day, test being conduct ed,
instrument status, etc. Data structures created within the STE
wi || be docunented in a SER or software user’s nanual
Chronol ogi cal test |log shall be maintained at all tinmes whether
it is on the SBUV server or special delivered storage nedi a,
shall be properly annotated with the date, test data contai ned
t hereon, nunber of files, etc. to facilitate their use.

r mai ntaining

(3) The contractor is responsible fo
il the end of the

the STE including the automati ¢ data system unt
program
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(4) The STE shall have the capability of nmaking a
hard copy of selected instrunment raw data, specially
formatted/ mani pul ated i nstrunent data and all other information
which is archived or processed by the STE

(5) The STE shall provide a neans of deconmutating
any word in the SBUV/ 2 output data stream and di spl ayi ng t he
total decimal count and its identification in arabic nunerals as
a screen product. Digital A subcommutated anal og telenetry data
shal |l be displayed in analog form Digital B status indicators
and digital A status bits shall be decomutated in real tine and
clearly displayed on the STE consol e.

(6) The STE shall provide an interface with al
ancillary test equipnent including the standard irradi ance
sources. All essential data fromthis external equipnment shal
be automatically integrated with the instrunent data by the
aut omat ed data system for correlation with instrunent radi onetric
dat a.

(7) The STE shall provide test points for al
significant SBUV/ 2 and STE voltages and signals required to
assess the operational health of each system

(8) The STE shall have the capability of processing
archived data as input in place of instrunent |ive data.

(9) The STE archived data shall be stored on
acceptabl e storage nedia for the creation of a |ong term data base.
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5. 3. BENCH CHECK UNI T ( BCU)
5.3.1. Ceneral (Md 103)

The contractor shall design and produce a Bench
Check Unit (BCU). Upon conpletion of all instrunment procurenent
activities and upon witten direction of the Contracting Oficer,
the BCU shall be delivered to the spacecraft contractor's
facility for permanent retention. The BCU will be used to
perform functional and operational checks of the SBUV/2 when the
instruments are not on the spacecraft. The BCU nust have the
capability of nmaking detailed functional and electrical tests of
t he instrunent.

5.3.2. Requirenents

(1) The BCU shall be a functional duplicate of
t he System Test Equi pnent (STE).

(2) The contractor is required to deliver al
cabling to be used with the BCU upon its
delivery to the spacecraft contractor's
facility.

(3) The contractor is responsible for
mai nt ai ni ng the BCU, including the

aut omat ed data system and software, unti
the end of the contract.
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5.4. VACUUM CHAMBER AND OTHER AMBI ENT TEST EQUI PMENT
5.4.1. Vacuum Chanber Test Equi pnent

The chanber test equi prment shall consist of a
vacuum chanber test fixture, which shall be conpatible with the
STE and all UV calibration sources. This Vacuum Test Fixture
(VTF) shall be used to accommodate the instrunment and sources for
all tests requiring use of the vacuum chanber.

5.4.2. Primary Test Fixture (PTF)

The contractor shall maintain a PTF which shall be
used in conjunction with the STE for all system functional
checks, electrical checks, anmbient performance test and primary
calibration, which can be done in the clean room This fixture
will be as identical as possible to the VIF in order to elimnate
fixture related changes in the test data.

5.4.3. WV Calibration Targets

One set of targets shall be used at the
contractor's facility, where it is practical to do so, to provide
t he baseline radiance and irradi ance calibration of the SBUV/2
and to denonstrate its flight worthiness. Were it is not
practical to share a UV source or target between the VIF and PTF
a second copy will be procured.

5.4.4. Target Control Consoles

The contractor shall rmnaintain one control console
for each independent set of targets. The control units shall be
designed to drive and control the UV sources, and provide
col l ection and readout capability for all required target
telenetry data. These consol es shall have provision to read the
target's telenmetry into the STE. The contractor is responsible
for maintaining all source control consoles until the end of the
contract.

5.4.5. Cables and Connectors

The spacecraft contractor will provide all cabling
required for spacecraft thermal vacuumtesting.

5.4.6. Contam nati on Contr ol

Prior to testing of flight hardware, a bake-out
shall be conducted with all test equipnent, e.g., fixtures,
har nessing, etc. A quartz crystal m crobal ance shall be used and
the test concluded when the accretion rate drops to 150 counts
per hour or less. Wtness mrrors shall be installed in the
chanber during the bake-out as well as during thermal vacuum
testing of the flight hardware.
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5.5. ANCI LLARY EQUI PMVENT
5.5. 1. Drill Fixtures

The contractor shall nmaintain the existing ELM
drill fixture and use it for drilling the nounting holes in the
SBUV/ 2.

5.5.2. Software (Mdd 103)

The contractor shall generate and naintain al
requi red conputer prograns which will be used in the processing
and interpretation of the test and calibration data. These shal
i ncl ude, but not necessarily be limted to the followi ng: An
instrunment calibration program a data |logging program a limt
check program and any other software required for special data
processing, output formatting and storage medi a generation.

5.5.3. Handling Fixtures

The contractor shall use a handling fixture with
each SBUV/ 2 Sensor Mbdule. This fixture nust be designed to
prevent excessive direct handling of the Sensor Mdul e during
assenbly, test and shi pnent operations. The handling fixture
shal | be shipped with the Sensor Mddule for use at the spacecraft
contractor's facility.

5.5.4. O her Equipnment and Fixturing
The contractor shall maintain all other facilities

and test equi pnent required for fabrication, subsystemtesting,
functional testing, and final acceptance testing of the SBUV/ 2.
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6. TEST AND CALI BRATI ON REQUI REMENTS
6. 1. GENERAL REQUI REMENTS

The contractor is required to denonstrate by practical
test and by instrunment calibration that the itens produced under
the contract neet all the requirenents of this specification. He
shall, as a mninum performall tests and calibrations outlined
bel ow.

6.1.1. Test and Calibration Plans

The contractor shall naintain an up-to-date
instrunment test and calibration plan covering the requirenents

bel ow. This plan nust be sufficient to obtain all information
needed for denonstrating specification conpliance and for ful
interpretation of the orbital data. The contractor shall include

his definition of the pass/fail criteria.
6.1.2. Test and Calibration Procedures

The contractor shall nmaintain and update as
required test and calibration procedures which shall be based
upon the approved test and calibration plan. Al newy generated
or nodified test procedures shall be submtted to NASA for review
and approval before use.

6.1.3. Document ati on of Test and Cali bration Data

The contractor shall organize the results of al
systemtests into a final presentation data package whi ch shal
beconme a record of all acceptance test data and instrunent and
subsystem cal i brati on data. These data books are to be a record
of all pertinent test and calibration data, including all raw
data from whi ch graphs, curves, etc., were prepared and which
will be used as an aid in determning the flight worthiness of
the instrunent. Each section of the data book shall contain
functional equations and charts pertinent to the data contained
therein, and shall contain all data pertinent to the perfornmance
requi renents and the final calibration of the instrunment and
every instrunent subsystem as determned fromall tests and
calibrations perforned prior to delivery of the instrunent to the
Gover nnent .
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6.1.4. Per f or mance Checks

The contractor shall perform an abbreviated
functional and perfornmance test of the instrunment imedi ately
before and after each of the qualification or acceptance |evel
environnmental test specified in this docunent. In the case of
vi bration, these tests will be perforned after each axis
vi bration has been conpl et ed.

6.1.5. Retesting

In the event of a failure during qualification
testing or acceptance testing the contractor shall be required to
rerun the conplete test starting at the beginning of whichever
test the failure occurred, unless the retest is shortened upon
direction of NASA. The exact nature of retest shall be
determ ned by the Technical Oficer.

6.1.6. Limts Program (Md 103)

The contractor shall provide and maintain software
to nonitor all functions of the SBUV/2 on a real time basis.
Certain functions shall be designated as critical and the program
will be designed to alarmshould a critical fault occur and,
then, automatically shut down the instrunent if appropriate
operator action is not taken. This program shall be designed to
verify all operational nodes of the SBUV/ 2 and note any
out-of-tolerance itens as they occur by changi ng displ ay
color/format and witing the condition to a nessage file. This
programw || be used any tine the instrunent is being operated
fromthe STE

6.1.7. Data Processing Software (Md 103)

The contractor shall provide and rmaintain al
software required by the various test procedures for processing
of instrument data. A software flow diagramor listing shall be
submtted as part of each test procedure where appropriate. No
systemtests shall be started until software required for data
processi ng, as per the approved procedure, has been generated and
debugged.

6.1.8. Controll ed Docunents

The Calibration and Test Plan and all calibration
and test procedures including software shall be controlled

docunents. Each shall bear a cover sheet which will indicate al
changes made to it after it has been approved and pl aced under
configuration control. Each subsequent change whether originated

by the GSFC or the contractor shall be effected by Configuration
Change Request procedures.
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6. 2.
6.2. 1.

The SBUV/ 2 flight nodels shal
fol |l ow ng acceptance | evel
noted the units nust neet al
during these tests.
tests in a manner simulating actual

flight stages.

6. 2. 2.

Gener al

envi

Ofi

Vi bration Tests

ENVI RONVENTAL TEST REQUI REMENTS

ronnent a

The use of any environnent al
those at the contractor's own pl ant
witing fromthe Technica

cer.

The SBUV/ 2 flight units shal

foll ow ng acceptance | evel

ort hogonal axes;

its launch configuration.

6.2.2.1

he foll ow ng acceptance | evel

to t
t hree orthogonal
in i

axes;

Random Vi br at i

on (Md 14)

be subjected to the
tests.
specified performance criteria
The units are to be operated during these

operation during the various
facility other than
requires prior approval

be subjected to the
vibration tests in each of three
during these tests the instrument shal

The SBUV/ 2 flight units shal

ts launch configuration.

Except where

be subj ected
vi bration tests in each of
during these tests the instrument shal

Random Vi bration - Both Mddules, Al Axes
Frequency Power Spectr al Dur ati on
Range (Hz) Density G RMS (Mn./Axis)

(g524/ Hz)
20-75 0. 005
75-100 +10dB/ Cct .
150 - 500 0. 05 5.9 1.0
500 - 2000 - 7dB/ Cct .
6.2.2.2 Load Test (For instrunents with primary

in

be in

resonance above 100 Hz) (Md 14)

In order to nmeet fracture control requirenents,
a load test shall be conducted with 12.0g | ongitudinal and 3.0g
| ateral | oads applied simultaneously (12.4g's) in the ZX and ZY
pl anes (spacecraft coordinates). The test nmethod may be either
static load, centrifuge or sine burst (see attached description).
Sine burst will usually be the nost practical. The approach
does require an angle fixture, determ ned by the |ongitudi nal
|ateral test levels. An alternative test is to apply the

and
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conbined load (12.49g's) in the X, Y, and Z axes, where the test
itemis nmounted on the shaker, as it will be on the spacecraft.

SI NE BURST

The sine burst test is used to sinulate a static |oad
condition on the test item The test is perforned on a vibration
shaker. The frequency used to performthe test is a function of
both the dynam c characteristics of the test itemand the
vi bration shaker facility limtations. Because the test is
intended to inpart a static load to the test item the test
frequency nust be bel ow the fundanental resonant frequency of the
test item As a general guideline, the test frequency shoul d be
| ess than one-third the test itemresonant frequency to avoid
dynami c anplification during the test. The vibration shaker
facility limtation is driven by the maxi num al | owabl e
di spl acenent for the particular shaker. |[If it is not possible to
performthe test using sine burst, then other tests, such as
acceleration (centrifuge) or static |oad, should be exam ned.

Figure 6-1 shows a typical sine burst waveform The waveformis
sinusoidal with a ranp up to nmaxi mum | evel, several cycles at
maxi mum | evel , and then a ranp down to zero. Goddard Space

Fli ght Center has perforned many sine burst tests. These tests
are usually done at or near 20 Hz. The nunber of cycles at
maxi mum |l evel is usually 6 to 10 cycles. The specification of a
sine burst test should contain the follow ng information:

o Test |evel = + XX g.
o Test frequency = less than one-third the fundanental
resonant frequency of the test item

o0 Test duration = 6 to 10 cycles at nmaxi mum | evel .
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Figure 6.1 Sine Burst (Md 14)
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6.2.3. Shock Test (Md 14)

The SBUV/ 2 flight units shall be subjected to the
acceptance | evel shock test whose spectrum pul se, or conplex
transient, (provided in Figure 6.2) is to be applied along the
three maj or axes of the test itens.
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Figure 6.2 Acceptance Level Shock Spectrum (Md 14)
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6.2.4 Launch Phase Pressure Profile (Md 14)

The instrunent design shall be such that, when
subj ected to the environment shown in Figure 6.3, no adverse
conditions will result which may affect instrunment performance.
An actual test is required if analysis does not indicate
sufficient margin of safety.

6.2.5 Acoustic Test Requirenents

The spacecraft with its payload, as part of its
envi ronnmental testing sequence, shall be exposed to the acoustic
| evel s shown in Table 6.1. During launch, a simlar environnent
i s expected inside the shroud.

The specified instrunment random vibration |evels
are based upon the acoustic |levels, which are coupled with and
conducted through the spacecraft structure and, finally,
mechanically transmtted to the instrunents. Since the random
| evel s envel ope the transmtted acoustic levels, there is no
requi renent for acoustic testing of the instrunments.

The contractor should review his instrument for
| arge areal/l ow mass conponents which woul d be exposed to and
could be affected by direct acoustic energy. Such instrunent
conponents may require an acoustic test to assure adequate
per f or mance.
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Table 6.1

Acoustic Test Criteria - Internal Levels
1/3 Cctave Band 1/3 Cctave Band
Center Frequency (Hz) Sound Pressure Level (dB)
Qualification Accept ance
40 120.5 117.5
50 123 120
63 125 122
80 126.5 123.5
100 128. 2 125. 2
125 130 127
160 131.5 128.5
200 133 130
250 133.8 130. 8
315 134.5 131.5
400 134. 75 131. 75
500 134 131
630 133 130
800 130.5 127.5
1000 128 125
1250 125.5 122.5
1600 122.5 119.5
2000 119 116
2500 116 113
3150 113 110
4000 109 106
5000 106 103
6300 102 99
8000 98 99
10000 95 92
oA 142.5 139.5
The test duration will be 1.0 m nute.

6.2.6. Thermal Vacuum Acceptance Test Requirenents
(Mod 14)

The SBUV/ 2 flight units shall be subjected to a
thermal vacuumtest in which the pressure is 1x10° torr or |ess
and the test tenperature profile is as shown in Figure 6.4. The
unit will be in the | aunch phase node for punp down and in the
m ssion node for all other phases of this test. During
tenperature transitions the rate of change in tenperature shal

68

Check the POES Master Controlled Documents list at: http://poes.gsfc.nasa.gov/iso/baseline.pdf to verify that thisis the correct version before use.




0Sz O¥¢ 0€z 0ze 0T 00C 06T 08T OLT 09T OST O¥T OET 02T OTT 00T 06 08 0L 09 0S5 Oy Of OC OT O

SdNOH

or- 0¢- Og-

»0000

ALIAILOFTHIH WNNOVA >

OdVININ ANV 134 "g1ITvO D1d13N0IdVvd O

119v1S O1d13NoIavd O

MOFHO DIH1FNOIAVY e

AV AV

anoz ®

1HVISIH/MVOS/NMOALNHS A

IVNOILONNA 1vOI1HL03 13 V

—aT

—0¢

—G¢

— 0€

2.
dN3L

Vacuum Accept ance Test Profile.

Figure 6.4 Thermal

an outline of the test

See Table 6.2 for

(Mod 14)

sequence.

69

Check the POES Master Controlled Documents list at: http://poes.gsfc.nasa.gov/iso/baseline.pdf to verify that thisis the correct version before use.



not exceed 10°C per hour or be less than 5°C per hour. The
instrunment is required to operate within specification over this
t enperat ure range.

Ther nocoupl es or thermi stors shall be attached to
the unit in sufficient nunbers to neasure the maxi mum and m ni num
structural tenperatures as well as those critical tenperatures
required for calibration purposes and survival. The control
point of the test for conformance to the specification shall be
based on the thermal instrunentation of the baseplate. This
instrunmentation shall not invalidate the true nature of the
t hermal environnent bei ng neasured.

6.2.6.1. Shut down and Restart Tests

System shutdown and restart in orbit shall be
sinmulated. At the extrenme thermal vacuum tenperature plateaus
the instrunent shall be shut down and tenperature allowed to
stabilize before the instrunent is restarted. Once al
tenperatures are stabilized the unit will be restarted and warnmup
time nmeasured. Care nust be taken to insure that the instrunent
does not go bel ow the mninmum all owed tenperature during
tenperature stabilization at the | ow tenperature pl ateau.

6.2.6. 2. Vacuum Envi r onnent

For all thermal vacuumtesting the vacuum
envi ronnment shall be oil free, i.e., oil diffusion punps shal
not be used.

6.2.7 Systens Level Tenperature Test (Md 9)

The contractor shall performa system| evel
tenperature test of the instrunent depol arizer over the
instruments required operating tenperature range. This test
shall be conducted in a manner to allow visual observation of the
depol ari zer throughout the test so that any fringing or other
evi dence of a potential thermally induced failure can be observed
and docunented. An optical separation of one or nore surfaces
(as evidenced by a conplete fringe pattern distributed over the
vi si ble surface of the depolarizer, or by a sudden signal
decrease) at any tenperature within the range of 0°C - 30°C shall
constitute an instrunent failure.
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Zone Ti me* Activity

0 - Pre Punpdown El ectrical Functional and
Radi ometri c Check
8 Post Punpdown El ectrical Functional and
Radi ometri c Check
2 4 O bit Simulation
3 12 El ectrical Functional and Shutdown/ Restart
4 10 O bit Simulation
5 12 El ectrical Functional and Shutdown/ Restart
6 10 O bit Simulation
7 12 El ectrical Functional and Shutdown/ Restart
8 10 O bit Simulation
9 12 El ectrical Functional and Shutdown/ Restart
10 10 O bit Simulation
11 12 El ectrical Functional and Radi onetric Check
12 10 O bit Simulation
13 12 El ectrical Functional and Radi onetric Check
14 4 Tenp Change and Stabilize
15 24 Cal i brati on/ Vacuum
16 4 Tenp Change and Stabilize
17 24 Cal i brati on/ Vacuum
18 24 Power Down and Bl eed up Chanber
Tot al 214
*Hour s

Table 6.2 Ther mal Vacuum Test Sequence (Md 14)
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6. 3. SYSTEM PERFORMANCE TEST REQUI REMENTS
6.3.1. Specification Conpliance Tests

The contractor shall performall tests necessary
to denonstrate that all quantitative instrunment perfornmance
requi renents of this specification have been nmet. This includes
all requirenments placed on subsystens and conponents by this
specification, directly or indirectly.

6.3. 2. Bench Tests

The STE or BCU shall be used by the contractor to
operate the instrument during the system perfornmance tests off
site and whenever a limted quick-l1ook check or troubl e-shooting
isrequired. It will be used at the spacecraft contractor's
pl ant for incom ng acceptance tests and for any ot her system
eval uation tests which m ght be required.

6.3.3. General Electrical Performance Test

The contractor shall use a short, but
conprehensi ve, electrical performance test which shall formthe
basis of the bench check test. This test shall be used in
conjunction with other tests as a check of instrunment perfornmance
before and after certain environmental tests. This test shal
i ncl ude use of breakout boxes to neasure critical electrical
paranmeters which would not normally be nonitored by the
spacecraft. It is intended that the availability of the
aut omat ed data processi ng equi prent shall not be a prerequisite.

6.3.4. Ceneral Optical Performance Test

The contractor shall use a short, but
conprehensi ve, optical performance test to be used in conjunction
with the general electrical performance test, to denonstrate that
the instrunent is in conpliance with the optical requirenents.
This test will be performed before and after any system
envi ronnmental test which m ght change instrument performance, and
after the instrunent has been shipped or subjected to any
non- st andard environnent.

6.3.5. Gound Support Equi pnent Tests
The contractor shall performtests as required to

denonstrate that all GSE is functioning properly and within
speci fication.
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6. 4. SYSTEM CALI BRATI ON TEST REQUI REMENTS
6.4.1. General

The determ nation of instrument response versus
scene radi ance and sol ar irradi ance of each spectral band nust be
a conprehensive test of the system design and performance. This
test must be capabl e of producing the information needed for
processing the data gathered in orbit. The calibration shall be
pl anned to 1) denonstrate subsystem perfornance, and
2) provide the data fromwhich the instrunents calibration
coefficients, can be determ ned.

It is also required that all tenperature and voltage
nmonitors be calibrated. Equations and/or coefficient data tables
for converting instrunent output to a voltage or tenperature,
including all raw data, are to be provided as part of the
Alignment and Calibration Data Book.

6.4.2. Calibration of System Response (Md 9)

The contractor shall calibrate and test the
instrunment in all its operating nodes to determne its response
to a known stimulus and to determne all significant corrections
to this response as the instrunent is operated over its required
t enperature range of 0°C - 30°C, and over its expected orbita
dynam c range. Were source limtations preclude absol ute
calibration over the total dynam c range the relative instrunent
response shall be nonitored and normal instrunment function
denonstrated. The calibration environment for the instrunent
shall simul ate the expected orbital thermal environnment, using
heaters as sources, and the instrunment shall be tested with its
full conplenment of shields and thermal insulation.

6.4.2.1. Sour ces

For instrument radionmetric calibration the
contractor shall use a NBS standard source(s) of spectral
irradiance appropriate to the wavel ength range in question. Al
calibrations are to be done in air when possible, but response
reproduci bility checks will be nade in vacuum For scene
radi ance neasurenents an external near |anbertian diffuser
shal | be used while solar irradiance nmeasurements are to be nade
using the instrunent's diffuser. During calibration all steps
required to correct the instrunent's response for changes in the
external diffuser, if any, are to be taken.

6.4.2. 2. Radi onetric Calibration Plateaus (Md 14)

Radi onetric response calibration neasurenents
utilizing the argon arc, quartz iodide (Q) lanmp or any other
standard source shall be nade at the follow ng instrunent
basepl ate tenperatures for both the Di screte and Sweep Mddes of
operation: +10°C, and +20°C, providing the instrunent baseplate

follows the external ESMtenperature. |If the instrunent
tenperature is controlled to some value 'To' calibration nust be
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performed at To and To + 10°C only. The stability of the
baseline calibration shall be established in all channels at each
tenperature plateau prior to | eaving that plateau.

6.4.2. 3. Radi ometric Calibration

The instrunent shall be calibrated while
operating in the normal mssion nodes, i.e., in the Di screte Mde
and in the Sweep Mbde. A significant nunber of data sanples
shal |l be taken at each Discrete Mbdde step or at each Sweep Mode
wavel ength to ensure a statistically neaningful determ nation of
t he standard devi ation and/or standard error. In the Discrete
Mode a m ni num of 50 data sanples is recommended, while a m nimm
of 20 data sanples is recommended for the Sweep Mode.

6.4.2.4. Linearity Calibration

The contractor shall provide a calibration of
systemlinearity. A mninmum 20 point calibration, equally spaced
over the instrunment dynam c range, along with extra data points
inthe R to R3 overlap region, is required.

6.4.2.5. D ffuser Calibration (Md 14)

The contractor shall provide a gonionetric
calibration of the instrunent with the on-board diffuser depl oyed
to the position used for viewing the sun in orbit. This
calibration shall enconpass a gamma angle range of 10 - 80
degrees and shall provide a gonionetric nmap over the spectral
range of 250 - 400nm As part of the gonionetric calibration the
contractor shall nmeasure the angle between the on-board diffuser
normal and the instrunent's X, Y, and Z axes. 1In addition, a
basel i ne vacuum cal i bration of the relative spectral reflexivity
shal | be provided.

6.4.2.6. Gain vs Wavel ength Calibration

The contractor shall provide a gain vs
wavel ength calibration of the instrunment. This gain between R2
and R3 is to be neasured in 20 nmincrenments over the spectral
range 185 nmto 408 nm and at the 12 discrete wavel engths. Al
nmeasurenents are to be taken at the R3 signal |evels; at 400
counts and at 700 counts.

6.4.2.7. | nstrunment Calibration Software

The contractor shall provide and maintain al
realtime and off-1ine software necessary to generate a conpl ete
radi ance and irradi ance calibration of the instrunent in both the
Sweeps and Di screte nodes of operation. The final product shal
be a determ nation of the calibration coefficients for the twelve
Di screte node wavel engths. In the sweep node the radi ance
constraints shall be determ ned over the spectral range 200 to
400 nm and the irradi ance constraints shall be determ ned over
the range 160 to 400 nm
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6.4.2. 8. Del eted (Mbd 103)
6.4.3. Calibration Fixture

The contractor shall nmaintain a basic test fixture
whi ch shall be used for all possible instrument tests including
calibration. Two copies of this basic fixture shall be used, one
for ambient test and calibration and the other for vacuumtesting
and calibration. These two fixtures shall be as identical as the
separate environnents will permt and shall have provision for
mounting the Q |anps, argon miniarc and/or other irradi ance
sources sinultaneously and shall contain collimting optics
bet ween each source and the test (external) and instrunment
diffuser plates. At no tinme shall a calibration or repeatability
check be conducted with one source or sonme other conponent of the
fixture renoved. The fixture configuration nust remain invariant
in order to elimnate fixture dependent differences in instrunent
response.

6.4.4. Responsibility

The calibration of the SBUV/2 shall be the sole
responsi bility of the instrunment contractor. Acceptance of the
i nstrunment shall be predicated upon its successful calibration.
Therefore, the contractor nust take appropriate action, fromthe
outset, to insure that instrument calibration has been properly
pl anned, defined, understood, approved, and docunmented prior to
the start of final acceptance testing.

6.4.5. Calibration of Tenperature and Voltage Mnitors
6.4.5.1. Tenperature Measuring Circuits

The contractor shall use therm stors that have
a 0.5 percent interchangeability and resistors having a tol erance
of 0.1 percent in all tenperature neasuring circuits. For those
tenperatures which are to be read out in digital A the nmeasuring
circuits shall be calibrated in terns of output in counts versus
tenperature in degrees C. Those tenperature nonitoring circuits
to be read out as spacecraft anal og data shall be calibrated in
terms of volts versus tenperature. The tenperature range covered
by each therm stor shall be +30°C about the expected nom na
val ue.

6.4.5. 2. Vol t age Monitors
The contractor shall provide calibration curves

of the instrunment internal voltage nonitoring circuitry in terns
of counts versus volts.
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6. 5. SPECI AL DATA REQUI REMENTS
6.5.1. History Data Storage (Md 103)

Whenever the instrunent is operated fromthe STE
or BCU the contractor shall generate a |ong term dat abase,
containing all SBUV/2 output data plus all ancillary data
necessary for the use of the instrunment data. This database wl|
be archived on acceptabl e storage nedi a.

6.5.2. Deliverable Storage Media (Md 103)
The contractor shall provide copies of selected
portions of the long termdata base on acceptabl e storage nedi a.

The sel ected data shall be identified by date, test particulars
and start and stop tines of the record.
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7. PROGRAM SUPPCORT REQUI REMENTS
7.1. PROGRAM REVI EW5
7.1.1. Preshipnment Reviews

A Preshi pnment Review (PSR) will be held upon
conpl etion of the acceptance testing and calibration of the
flight units, and before delivery of each unit. Itens that shal
be considered as a minimumin this review are qualification or
acceptance test results, nmalfunction reports, and certification
of performance. Delivery of the protoflight unit or flight
units shall not occur until after the resolution of all action
itenms resulting fromthe PSR unl ess otherwise directed in witing
by the Technical Oficer.

7.1.1.1. Preshi pnent Revi ew Data Package

The contractor shall submt to the Technica
Oficer twenty-five copies of the data package in tinme for their
distribution at GSFC at | east ten working days prior to each
review. The detail of this information contained therein shal
be sufficient to denonstrate that the instrunent has net al
performance and acceptance test requirenents and i s acceptable
for flight.

7.1.2. Program Managenent Revi ews
The contractor shall conduct a quarterly program
review for the Metsat Project Manager. These reviews shall take

approxi mately one day and shall be held at the contractor's
facility.
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7.2. CONFI GURATI ON MANAGEMENT
7.2.1. Program and Pl an

The contractor shall establish and nmaintain a
configuration managenent program based on the requirenments of
M L- STD-480 and this specification which enconpasses flight and
ground hardware and software. A configuration nanagenent plan,
defining the program shall address the follow ng requirenents:
(1) A brief description of the contractor's change control system
with a flow chart, (2) an orderly and well defined nethod of
assuring approved changes are, in fact, incorporated into the
har dware and/ or software, (3) quality assurance participation in
t he change control system (4) GSFC revi ew and approval of
contractor proposed changes, and (5) configuration nmanagenent
del i verabl e docunentation listed in Table 7.3. Subsequent
revi sion and/ or updating of the approved plan shall be submtted
for GSFC approval prior to inplenentation.

7.2.2. (Cassification of Changes

Proposed changes which require either review or
approval by the GSFC Tiros Project Configuration Control Board
(CCB) shall be classified as follows:

(1) dass | change -- Requires GSFC Approval

Any change which inpacts the GSFC Tiros Project's
techni cal performance requirenents, technical interface, or cost
and schedul e requirenments is defined as a Cl ass | change.

(2) dass Il change -- Requires GSFC Revi ew

A change shall be classified Class Il when it does
not fall within the definition of a Cass | change. Cass |
changes do not require GSFC concurrence prior to inplenentation.
Exanples of a Class Il change are: A change in docunentation
only (e.g., correction of errors, addition of clarifying notes or
views); or change in hardware which does not affect any factor
| isted under C ass | changes.

Class | changes originated by the contractor shal
be docunented on a Tiros Configuration Change Request, GSFC
480-39, and submtted to the GSFC Tiros Project CCB for approval
prior to inplenentation. Cass Il changes originated by the
contractor and approved by the contractor's CCB shall be
submtted on the contractor's internal change forns for GSFC
review.
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7.2.3. Configuration Managenment Docunentation
Confi guration managenent programreports shall be
submtted by the contractor as part of the Wekly Status Reports
described in Section 8.1. Docunentation shall be submitted in

accordance with Table 7.1. These shall be subject to action by
GSFC as i ndi cat ed.

Table7.1
CONFIGURATION MANAGEMENT DOCUMENTATION

Copies and Delivery

Document Title Requirements GSFC Action
1. Configuration Management Plan 3 Copies When Updated Approval
2. Configured Article List (List 1 Copy With Hardware Review-
of Equipment Content by Assembly (SBUV/2) On Site
and Module Serial Numbers)
3. Drawing Tree 2 Copies as Updated Information
4. Configuration Changes
a. Class | (GSFC Form 480-39) 2 Copies as Generated Approval
b. ClasslI 2 Copies as Generated Review
5. Configuration Management Part of Weekly Status Report Information
Reporting
6. Indentured Drawing List 3 Copies as Updated Information

(List of All Program
Specifications, Drawings,
Tests, Procedures, etc.)

7. Any Program Document 1 Copy Upon Request Information
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7. 3. | NSTRUVENT STORAGE AND TESTI NG REQUI REMENTS

7.3.1. Instrunent Storage
Fol I owi ng conpl etion of an instrunent the
contractor shall store that instrunment until it is needed at the
spacecraft facility for integration on a waiting spacecraft.
Aut hori zation for shipping will be given via Technical Direction

fromthe Technical Oficer.
7.3.1. 1. St orage Requirenents

The contractor shall provide for and store al
i nstrunments accepted by the Governnent but not yet needed for
spacecraft integration. Instrunents shall be stored in a class
10, 000 cl ean room under a purged Lexan cover, or stored in their
shi ppi ng contai ners which can be kept in bonded flight stores in
an appropriate tenperature and humdity controlled environnent.
The contractor shall provide this support for the storage of al
delivered instrunents, fromthis and previous contracts, until
the end of the contract, at which tinme all residual flight
i nstrunments shall be shipped to the spacecraft facility.

7.3.1.2. Shi ppi ng Requi renent s
The contractor shall prepare and ship an
i nstrument upon receipt of witten Technical Direction. This
Technical Direction shall be provided at | east 30 days prior to
the required shipping date. The expected instrunent need dates
are provided in Table 9.1 for NOAA-1 through NOAA-M
7.3.2. Storage Testing (Md 9)

The contractor shall performthe required storage

tests on all instrunents in storage. These tests shall be
conducted every twelve (12) nonths on each instrunent so |ong as
it is in storage and shall include but not necessarily be limted

to a PMI conditioning test, a normal bench test, a diffuser

al bedo characterization test and a response repeatability test;
the latter to be conducted one tinme only during the pre-ship
storage test. This PMI conditioning test shall incorporate al
recomrendati ons of the tube vendor and shall be treated as an
Acceptance Test for review and approval purposes.

This storage test shall be repeated prior to the
shi pment of any instrument to the spacecraft facility providing
the normal twelve nonth test has not been perfornmed within 60
days of shipnent. |In addition, spare PMI's held in flight stores
shall be conditioned on the bench every twelve nonths in
accordance w th vendor reconmendati ons.
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7.4. FI ELD SUPPORT AND OTHER GENERAL SUPPORT
7.4.1. Basic Requirenents

The contractor shall provide the qualified
personnel for the additional on-site support required for al
instrunments. This additional support will include but not
necessarily be limted to the foll ow ng specific tasks.

7.4.1.1. Post Delivery Bench Testing

The contractor shall prepare and ship the STE
and ot her test equipnment to the spacecraft contractor's facility
along with the delivery of each instrunment, and provide the
personnel to performa post delivery bench test. This test wll
be perforned as soon after delivery as possible and before the
instrunment is integrated on a waiting spacecraft or placed in
storage. Follow ng the bench test the contractor shall arrange
for and ship the STE and ot her test equi pnent back to his
facility. At final instrunment delivery the BCU will be shipped
in place of the STE and retained by the spacecraft contractor,
along with any other test equipnment as mght be directed by the
Contracting O ficer. This requirenent applies to instrunents
devel oped under this contract as well as to instrunents held in
storage from previous contracts.

7.4.1. 2. WBMC Qper at i ons

The contractor shall support all SBUV/ 2
| aunches which occur during the life of the contract. This
support shall include renoval of the optical cavity contam nation
mrrors and replacenent with mrror blanks prior to spacecraft
encapsul ation at WBMC, redress of thermal blankets and fi nal
i nspection. In addition the contractor shall performa
contam nation analysis on the mrrors and report the results
prior to spacecraft |aunch. Three |l aunches are anticipated. The
anti ci pated spacecraft |aunch dates are provided in Table 9. 2.

7.4.1.3. Deleted (Md 2)
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7.4.2. Additional Integration and Launch Support
7.4.2.1. Spacecraft Integration and Test Support

The contractor shall provide any additional
on-site support at the spacecraft facility as may be required
during the life of the contract. This nmay include support during
specific instrunment/spacecraft tests, troubleshooting of test
anonmal i es, and mnor rework or repair.

7.4.2.2. Launch Support
7.4.2.2.1. WBMC Qper at i ons

The contractor shall provide any
addi tional on-site support at WBMC as nmay be required during
| aunch operati ons.

7.4.2.2.2. Post Launch Support and Data Anal ysis

The contractor shall provide any post
| aunch on-site support as may be required at the Spacecraft
Operations Control Center, Suitland, Maryland. This support may
be required during the Activation and Eval uati on phase, during
specialized instrunents testing and may include on-site
eval uati on of anomal ous behavior or orbital failures.

7.4.2.3. Aut hori zation for Additional Support

Aut hori zation for additional support as defined
in paragraph 7.4.2 will be inplenmented on a task order basis in
accordance with Section C of the contract.

7.4.3. Major Troubl eshooting and Failure Anal ysis
7.4.3.1. Tr oubl eshooti ng of Instrument Failures

In the event of a pre-launch failure or serious
anomaly the contractor shall provide the personnel and facilities
necessary to performsystem | evel troubleshooting and/or m nor
repair(s) as may be required. This support may include on-site
eval uation and test at the spacecraft facility or WBMC as wel |l as
further troubl eshooting and/or sinulation at the contractor's
facility.
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7.4.3.2. Fai l ure Anal ysis

The contractor shall provide any anal yti cal
support that may be required by the activities defined in
paragraph 7.4.3.1. This analysis shall include a
recommendation(s) for resolving the failure as well as a proposal
for performng the required repair(s) and systemretest.

7.4.3.3. Logi stics Support

In the event an instrument nust be returned to
the contractor's facility for troubleshooting and/or repair, the
contractor shall arrange for and provide the shipping required.

7.4.3.4. Aut hori zation for Additional Support

Aut hori zation for additional support as defined
in paragraph 7.4.3 will be inplenmented on a task order basis in
accordance with Section C of the contract.

7.4.4. Ceneral Analytical Support
7.4.4.1. Ceneral Anal ysis

The contractor shall provide any anal ysis which
may be required by spacecraft nodification or other mssion
changes which might inpact the SBUV/2; e.g., the incorporation of
new i nstruments onto the spacecraft, gama angl e changes,
ant ennae rel ocation, etc.

7.4.4.2. Fai l ure Anal ysis

The contractor shall provide any anal ysis as
may be required as a result of orbital failure(s) or other
anonmal ous behavi or requiring resolution. This may include
t roubl eshooti ng and/or simulation using residual hardware.

7.4.4.3. In-orbit Perfornmance Eval uation

The contractor shall provide support to NASA
and NOAA for the purpose of analysis and eval uati on of each
instrunment's in-orbit radionetric performance, as may be
required, to help provide the necessary instrunent
characterization and the corrections which nust be applied to the
raw data for use in the retrieval algorithm
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7.4.4.4. Advanced M ssi on Studies

The contractor shall provide the anal yti cal
support required to determ ne the inpact of and/or instrunent
nodi fi cati ons which nay be necessary to accommobdate a maj or
change, such as a change in spacecraft or an enhancenent of
m ssi on perfornmance requirenents.

7.4.4.5. Aut hori zation for Additional Support
Aut hori zation for additional support as defined
in paragraph 7.4.4 will be inplenmented on a task order basis in
accordance with Section C of the contract.
7.4.5. Prelaunch Instrument Recalibration

The contractor may be required to provide a
recalibration of any instrunent whose schedul ed | aunch date is

nore than 2 years following its previous calibration. 1In the
event the instrunment in question has been delivered to the
spacecraft facility it will be necessary to return the instrunent

to the contractor's facility for recalibration.
7.4.5.1. Shi ppi ng and O her Test Requirenents
The contractor shall arrange for and provide

all necessary transportation for the tasks outlined bel ow, and
shall performall test activities indicated.

a) Ship the necessary test equipnment to the spacecraft
facility for bench testing and performa bench test.

b) Return the instrument and test equipnment to his
facility and performa post arrival bench test.

c) Perform the necessary recalibration.

d) Ship the instrunment and test equi pnent to the

spacecraft facility and performa post delivery
bench test.

e) Return the test equipnent to his facility.
7.4.5.2. Recal i bration of Instrunments Held in Storage
| f the instrunent has been in storage for 2

years or nore it may need recalibrating just prior to delivery
for integration on a waiting spacecraft.
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7.4.5. 3. Recal i brati on Requirenents

The instrunent recalibration shall include but
not necessarily be limted to the foll ow ng:
a) A check of the wavel ength calibration.
b) A check of the gain vs. wavel ength calibration.

c) A check of the FOV size and uniformty.
d) A check of the diffuser al bedo characterization.

e) A repeat of the anbient calibration including the
normal incidence radi ance calibration and the PTF
radi ance and irradi ance cali bration.

f) A reprocessing of all radionetric calibration data.

Shoul d any of the calibrations checked show any
significant changes, it may be necessary to repeat the entire
cal i bration.

7.4.5. 4. Aut hori zation for Recalibration

Aut hori zation for any task defined in paragraph
7.4.5 wll be inplenmented on a task order basis in accordance
with Section C of the contract.

7.4.6. Shuttle SBUV Support

The contractor shall provide additional support to
the SSBUV project as nmay be required. It is anticipated that the
spectral reflectance of the in flight calibration mrrors wll
need to be nmapped before and after each flight. Additional
anal ytical support or measurenents and on site support at the
GSFC nmay be required as well.

Aut hori zation for additional SSBUV support will be defined and

i npl enented on a task order basis in accordance with Section C of
t he contract.
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7.5. MAI NTENANCE OF GROUND SUPPORT EQUI PMENT ( GSE)
7.5.1. Retained Equi pnent

The contractor shall provide the personnel and
facilities necessary to maintain all retained GSE until the end
of the contract. Retained GSE is that equipnment to be delivered
to the GSFC at the close of the contract and includes the STE
source control consoles, all test fixturing, etc.
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8. DOCUMENTATI ON REQUI REMENTS

Copi es of all docunentation herein described, plus cover
letter, shall be submtted to the Technical Oficer.

8.1. MANAGEMENT DOCUMENTS
8.1.1. Project Organization Chart

The contractor shall provide with his proposal a
detail ed project organization chart showi ng the assignnent of key
per sonnel such as the project manager, system engi neer,
nmechani cal, optical and electrical engineer, R&QA personnel, etc.
This chart will be maintained and 3 copies submtted as updated
t hroughout the contract.

8.1.2. Project Plan

The contractor shall submit a prelimnary project
plan for GSFC review with his proposal, and 3 copies of a final
plan prior to contract award, for GSFC approval. The project
pl an shall include a work breakdown structure (WBS), a work fl ow
pl an, a cumnul ative expenditure curve and a man hour allocation
and cost chart. The contractor shall prepare a work breakdown
structure through I evel V as defined in "Handbook for Preparation
and i npl enmentation of Work Breakdown Structure NHB 5610.1."

After contract award, the cunul ative expenditure curve, man hour
al l ocation and cost chart through level 1V of the WBS, shall be
updat ed and submtted nonthly; one copy is required. The nonthly
man hour allocation and cost chart shall show the past nonth as
wel |l as the cunul ative total

8.1.3. Wekly Status Reports
Each week the contractor shall telefax to the
Technical Oficer a witten report indicating the status of the
contract as of close of business the preceding Friday, including
a summary of progress made. This report shall include, but not
necessarily be limted to the follow ng, as required:

(1) Techni cal progress, including significant
acconpl i shnents and m | estones reached.

(2) Probl ens encount ered and proposed corrective action.

(3) Any actual or anticipated slip in schedule.

(4) A nonthly summary listing by nunber and title of all
new y rel eased drawi ngs, specifications, procedures
and technical reports.
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(5) Mont hly revi ew and/ or cl oseout of previously
reported problens and corrective action taken.

(6) Mont hly summary of new mal function reports and
status of previously issued reports.

(7) Mont hly update of critical itemstatus, i.e., a
listing of critical parts not yet received including
expected delivery dates and actual need dates.

(8) A nonthly parts shortage summary and schedul e
i npact .

(9) A listing of man-hours worked on the program and
cost expenditure sumrary for the reporting period.

(10) Any other reports or sumraries called out in Tables
7.1 of this specification.

Not e: This weekly report is intended to be tinely and shoul d
sumari ze the above topics only as changes or problens occur.

8.1.4. Schedul e Reports
8.1.4.1. Det ai | ed Schedul es

The schedul e for the procurenent phase shall be
detailed by major itens or conponents or definable subassenbly,
such as chopper notor or the optical elenents for the grating
subassenbly, etc., and by class. This latter elenent shall be
subdi vided into standard el ectrical conponents, integrated
circuits, etc. Once orders have been placed the schedule will be
updated to show the date all parts or conponents were ordered and
the prom sed delivery dates. The schedule for the fabrication
phase shall be detailed to the nechani cal subassenbly |evel and
to the electronic board |l evel, and shall show the expected start
and conpl etion dates, as well as substantive in-process
m | est ones.

The schedule for the integration and test phase
shall begin at the start of instrunent buildup at the subassenbly
| evel and shall detail all start and conpletion dates. For the
test phase the schedul e shall be detailed to show the expected
start and conpletion dates of the final tests on individual
assenblies, nmajor tests associated with systemintegration such
as alignnent, and the individual all up systens test, such as the
initial performance test, the field of viewtest, the vibration
test, etc.

These detail ed instrunment schedul es shall be
updat ed and submtted quarterly with the new forecast, but wll
be submtted as generated; PERT charts are preferred, and one
copy is required. After start of instrunent fabrication the
schedul es shall be updated verbally on a weekly basis or in the
Weekly Status report.
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8. 2. ENG NEERI NG SUPPORT DOCUMENTATI ON
8.2.1. Definitions

The foll ow ng docunents, which do not necessarily
conprise a conplete listing, are classified as engi neering
support docunents:

(1) Al'l technical reports and anal yses.
(2) I nternal techni cal nenoranda.
(3) Speci fications.

(4) Drawi ngs; which shall include |ayout draw ngs,
detail ed piece part draw ngs, assenbly draw ngs,
system | evel drawi ngs, interface draw ngs, wring
di agranms, schematics, |ogic diagrans, cable routing
drawi ngs and assenbly procedures.

(5) Engi neeri ng change notices and CCR docunents.

(6) Wei ght, power and system error budgets.

(7) Parts and materials |istings.

(8) Engi neering reports and design revi ew docunent ati on.
8.2.2. Requirenents

8.2.2.1. Engi neeri ng Anal ysis Reports

The contractor shall provide technical analysis
reports as nmay be required in support of all aspects of the
procurenent cycle, fabrication, systemintegration, test and
calibration of the flight units. It is expected that, during the
course of these activities, the contractor will study, analyze
and make adjustnents and deci sions regardi ng nunerous technical
subj ects relative thereto but not heretofore specifically called
out. These additional analyses and studies shall each be
docunent ed as System Engi neering Reports (SER). Each SER shal
be typed or legibly witten and may contain hand drawn sketches
to preserve informality and tineliness.

8.2.2.2. Wei ght and Power Budget

The contractor shall nmaintain a current wei ght
budget |isting the weight of each subassenbly and the total
wei ght of each nodule. In addition, the contractor shal
mai ntain a current power budget listing the power of each major
nodul e and the conbined totals for the various nodes of
oper ati on.
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8.2.3. Docunentation Delivery

(1) Twenty-five copies of each preshipnent revi ew data
package as specified in paragraph 7.1.1.1.

(2) Two copi es of each new SER; two copies of any other
or subsequent design anal yses and/or techni cal
reports; two copies of each new contractor generated
i nternal technical nmenorandum pertaining to the
SBUV/ 2; three copies of each new engi neering change
notice; three copies of each new or revised
specification, and two copies of the revised weight
and power budgets, shall be delivered as generat ed.

(3) Three copi es of each new drawi ng rel eased, as wel |l
as revisions of drawi ngs previously rel eased, as
gener at ed.

(4) Three reproduci bl e copi es each of the revised
nmechani cal and electrical, interface control
drawi ngs as gener at ed.

8.2.4. Draw ng Specifications

Al'l draw ngs shall be nade in accordance with
M L-D- 1000. Al flight hardware draw ngs shall be |level 2
dr awi ngs.

8.2.5. Draw ng Books

The contractor shall continue to maintain six
copi es of the SBUV/ 2 Draw ng Book, two of which shall be
delivered to the Technical Oficer and the renaining four
retai ned by the contractor for his usage. These books shall be
| oosel eaf type, "B" sized and contain all nmjor draw ngs,
schematics and diagrans of the protoflight SBUV/2 and the GSE
(STE and BCU). They shall be maintained up-to-date in the event
of revisions. The purpose of the book will be to provide key
engi neering personnel with a "portable drawing file" for use
during the integration, test and calibration of each flight
unit.

8.2.6. U IS Docunentation
The contractor shall provide, as avail able or as

specified in the UIS, all docunmentation and other data
identified in the UIlS as TBS-NASA and TBS- Vendor dat a.
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8. 3. TEST AND CALI BRATI ON DOCUMENTATI ON
8.3.1. Test Procedures
8.3.1.1. Qualification and Acceptance Test Procedures

The contractor shall furnish and maintain a
detailed test plan for the testing required in Section 6.0.

The contractor shall prepare provide and
mai ntai n, under configuration control, detailed test procedures
based upon this approved test plan.

These test procedures shall include, as a
m nimum the follow ng information:

(1) A brief description of the tests.

(2) A bl ock diagramof the instrunment and the test
equi pnent .

(3) A description and | ocation of special nonitors.
(4) A step-by-step procedure for conducting the test.

(5) Data sheets with the required values to be neasured
and room for recording the neasured data.

Revi sed or updated versions of these test
procedures shall be submtted to the Technical Oficer for
approval prior to their use, and no acceptance testing shal
proceed until the Technical Oficer has given approval. The
Technical Oficer shall have thirty days to respond to
the first subm ssion of a new test procedure. Three copies are
required.

A conpl ete description and |ocation of all
environnmental test facilities proposed for use under this program
shall be included in the test plan for review and approval by
NASA.

8.3.1.2. Bench Test Procedures (Md 14)

The contractor shall nmaintain a conprehensive
test procedure for checking the instrument on the bench at the
spacecraft facility. 1In the event of an update or revision,
three copies shall be submtted to the Technical Oficer for
approval .
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8.3.1.3. GSE Test Procedures

The contractor shall naintain test procedures
for all ground support equi pnent to be used for instrunent
testing. The contractor shall submt revisions or updates to the
Technical Oficer for approval; three copies are required.

8.3.2. Test Reports
8.3.2.1. Conmponent and Subassenbly Test Reports

The contractor shall provide, as avail able, one
copy of any test report supplied by the vendor of any conponent
or subassenbly which was nanufactured to a perfornmance
specification generated by the contractor, e.g., notors and PMI' s
are instrunent conponents for which a test report nust be
suppl i ed.

8.3.2.2. Engi neeri ng Test Reports

The contractor shall provide one copy, as
avai l abl e, of any test data or report which m ght be generated to
prove a design concept or mght otherw se be ternmed an
engi neering test.

8.3.2.3. Qualification and Final Acceptance Test Reports

The contractor shall organize the results of
all tests into summaries which will be incorporated into a final
presentation data package which shall be submtted as part of the
PSR dat a package.

8.3.3. Specification Conpliance and Calibration Data Book

Al'l performance specification conpliance and
calibration data shall be incorporated into a ' Specification
Conmpl i ance and Cali bration Data Book', 30 copies of which are to
be delivered within 3 nonths of delivery of each flight unit.
This ' Specification Conpliance and Cali bration Data Book' shal
contain all information necessary for use of the data as received
fromthe spacecraft in orbit. As a mninmmthe book shal
contain the FOV plots of each channel, all alignnment data, a
summary listing of the required performance data and the actual
nmeasured data, the telenetry algorithnms and coefficients or the
calibration curves for the analog and digital A telenetry,
and the coefficients of the best fit radionmetric calibration
curves generated fromthe radionmetric calibration data. These
books are intended to stand al one and nust contai n enough
information to permit interpretation of the orbital data: This
does not include the algorithnms for produci ng ozone profiles or
determ ning total ozone, or other operational data products.
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8. 4. GSE | NSTRUCTI ON MANUAL S

The contractor shall deliver 10 copies of the follow ng
GSE instruction nmanual s when revi sed or updated.

8.4.1. | nstruction Manual s for the Autonated Test
Equi prent (Mod 14)

The contractor shall maintain an instruction
manual for all automated test equi pment which shall contain a
conpl ete and detail ed description of the capabilities, operation,
and use of that equipnent. It shall include a conplete set of
drawi ngs, | ogic diagrans, schematics, and any phot ographs which
m ght prove useful in describing the equi pnent.

The manual shall be sufficiently conplete to allow
a qualified technician to instruct hinmself in the calibration,
check-out, trouble-shooting, and repair procedures of the
equi pnent wi thout prior experience with the unit. The check-out
procedure called out in paragraph 8.3.1.3 shall be included as an
appendi x to this manual .

8.4.2. | nstruction Manuals for Calibrati on Sources

The contractor shall maintain an instruction
manual for all calibration sources and source control units. The
manual shall provide all information necessary for installation,
operation, calibration and nai ntenance of each source and of the
source controls, including data read-out equipnent.

8.4.3. Mnual Format and Delivery Schedul e

The manual s shall be submitted to NASA for review
in accordance with the schedul e given in paragraphs 8.3.1.2 and
8.3.1.3. Any format is suitable provided all draw ngs are
i ncl uded as conposite nunbered pages (reduced in size if
necessary) and any associated test procedure is presented in the
spacecraft contractor's fornat.

8. 5. | NSTRUVENT LOG BOOK

An instrunment |og book shall be maintained at the
contractor's facility which shall contain a chronol ogical record

of all instrument activity beginning at conpletion of system
integration and continuing up to instrument delivery. This | og
will be a permanent record of all events pertinent to the unit

including all planned test activity, all engineering test
activity which mght be required because of anonal ous operati on,
all mal function report activity, the total instrunment operating
time, and the tape/file nunbers of the recorded data for each
event using the tape notation.
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This record shall be kept current at all tinmes and shall be
avai l able for review at any tinme by any authorized NASA or NOAA
representative. A separate |og book will be kept for each flight
unit.

8. 6. TECHNI CAL DESCRI PTI ON DOCUMENT

The contractor shall naintain a Technical Description
Docunent which shall be self-contained in that a reader not
famliar with the instrument can obtain a reasonably conpl ete
understanding of the instrunent and its operation operation
wi t hout recourse to other docunents or drawi ngs. The docunent
shall contain a |ogical description of the SBUV/ 2 and its
operation, instrunment instrument block diagrans, |ogic and signal
fl ow di agranms, schematics where appropriate, optical diagrans,
top | evel assenbly drawi ngs and a summary of performance
requi renents and characteristics. In addition, sumaries of
significant differences anong the flight instrunents, including
t hose procured under previous contracts, shall be provided and
identified in a separate section of the docunent. Fifty copies
of this docunent or inserts or appendices are to be delivered
when revised or issued.

8.7. DOCUMENT DELI VERY SCHEDULES

Speci fic docunentation delivery requirenents are
provided in Attachnent C of the contract.

97

Check the POES Master Controlled Documents list at: http://poes.gsfc.nasa.gov/iso/baseline.pdf to verify that thisis the correct version before use.




GLOSSARY OF ABBREVI ATI ONS AND ACRONYMS (Mbd 56)

BPI
BCU

CDR
CMOS
ELM
EM or EMUJ
ESM
FOV
GFE
Adls
GSE
GSFC
| FOV
NFP
NBS

PDR
PRP
PLB
PMT
PROM
PSR

Bits per Inch

Bench Check Unit

Configuration Control Board

Cl oud Cover Radi oneter

Critical Design Review

Compl enent ary/ Met al Oxi de Sem conduct or
El ectroni cs and Logi c Mdul e

Engi neeri ng Model (Unit)

Equi prrent Support Mbdul e

Field of View

Gover nment Fur ni shed Equi prent

General Instrunent Interface Specification
Ground Support Equi pnent

Goddard Space Flight Center

| nst ant aneous Field of View

Maj or Franme Pul se

Nat i onal Bureau of Standards

Nat i onal Cceani ¢ and At nospheric
Admi ni stration

Prelimnary Design Review
Phase Reference Pickup

Pul se Load Bus

Phot orrul ti pl yi ng Tube
Progranmabl e Read Only Menory
Preshi pment Revi ew
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GLOSSARY OF ABBREVI ATI ONS AND ACRONYMS ( Conti nued)

PTF Primary Test Fixture

Q Quart z- 1 odi de

R& QA Reliability & Quality Assurance

RAM Random Access Menory

SER Syst em Engi neeri ng Report

SM Sensor Modul e

STE System Test Equi prent

TCE Tenperature Control El ectronics

TIP TIRCS | nformati on Processor

T/V Thermal Vacuum

uils Uni que Instrunent Interface Specification

VTF Vacuum Test Fi xture

V\BS Wor k Breakdown Structure

WEMC Western Space and M ssile Center
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Table 9.1 Deleted (Md 14)
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Table 9.2 Deleted (Md 14)
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Table 9.3 (Mbd 54, Mbd 56)

SBUV/ 2 COVNVAND LI ST

# Command Nanme
1 | nstrunent Power QN Lanp OFF/ Hi gh Vol t age
OFF/ Hi gh Vol t age Di sabl e/
Syst em Reset
2 | nstrunment Power OFF
3 Grating Mode 1 (Discrete)
4 Grating Mode 2 (Sweep)
5 Grating Mbde 3 (Wavel ength Cal)
6 Grating Mode 4 (Position)
7 Hi gh Vol tage ON
8 Mot or Power ON
9 Mot or Power OFF
10 Lanp Enabl e and ON
11 Lanp Di sabl e
12 Lanp Assenbly Open
13 Lanp Assenbly C ose
14 Hi gh Vol t age Enabl e
15 D ffuser Position 1 (Stow)
16 D ffuser Position 2 (Monitor)
17 D ffuser Position 3 (Sun)
18 Di ffuser Position 4 (Decontani nate)
19 Chopper Encoder Sensor-Primary/ Backup
20 Grating Encoder Sensor-Primary/ Backup
21 Di ffuser Position Sensor-Primary/ Backup
22 Lanp Position Sensor Primary/ Backup
23 Grating Drive Menory, FIXED/ FLEX
( FLEX/ FLEX*)
24 Code Strobe
25 Code Address A
26 Code Address B
27 Code Data Bit 1
28 Code Data Bit 2
29 Code Data Bit 3
30 Code Data Bit 4
31 Code Data Bit 5
32 Code Data Bit 6
33 Basepl ate or Cal Lanp Heater ON
34 D ffuser Heater ON
35 Heaters OFF
36 Not Used (Spare, at instrunent only)
37 Di screte Sun Enabl e
38 Sweep Sun Enabl e
39 Wavel ength Cal i bration Enabl e
*For FM 7 only.
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APPENDI X A
WAl VERS AND DEVI ATI ONS
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Devi at i on/
VWi ver No.

CCR No.

CCR Approved Date

Secti on/
Effectivity

Descri ption

SBUV- W 030

1121

07/07/92

Several aspects of the instrument field-of-

vi ew, as neasured per procedures 68042 and
68027, are slightly out of specification. The

foll owi ng were neasured (see waiver table 1):
Sect # Measur ed Val ue

0.16° max out of square

0.3 max difference

Y-axis 0.21° max

Z-axis 0.20° nmax

(Mono) 21. 54% max

(CCR) 7.30% max (from 280 nm

Y-axi s 0.21° max

1.7% (Most probably is really
better than 1% Test results
limted by signal |evel.)
Monochroneter in Y-axis is

0.07°

EF & FRF
Ww W wwWw
NIZISIFAISIS

NN PN

4.3.3.3

SBUV- W 031

1121

1154

07/07/92

10/ 12/ 93

mo -
Z O
o
o
~
~

mo -*
Z O
o
o
(o)
—

The “out of limts” on the DCR and MCR |i nes
are caused by noise transients and are not
caused by excess notor current. They are random
in nature and have never repeated on the next
dat a sanple. Each occurrence is a singular
event. The noi se transient has occurred about
once every 24 hours of test operation.

SBUV- W 032

1121

07/07/92

INRLTE Low
onwroo oo
rRraOuc> O

TENTIE 25T

N 007)

Sweep node grating positions are sonetinmes
shifted four positions at tenperatures over 30°
The anomaly occurred in backup encoders only
and only when the sensor nodul e had a slight
nonuni formtenperature during the t/v test. In
cl ean room oven tests, the grating perforned
satisfactorily in tests up to 36°C. Grating
position is required to neet the wavel ength
accuracy of para. 4.4.3.5 and operate between
0°C and 30°C per para. 4.7.5.1.
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Devi at i on/ CCR No. CCR Approved Date Secti on/ Descri ption
Wai ver No. Effectivity
SBUV- W 033 1121 07/ 07/ 92 4.5. 8. 4, The cal |anmp door failed to cl ose when
Table 4.7 conmanded three times in one day during an
(FM6 S/N 007) |electrical functional test. This failure
never occurred before or after this one day
on either FM6 or FMb. A noise transient on
t he door closed circuit resets the cal |anp
door electronics to the off state. The door
has conpl eted the cl ose operation on receipt
of a second command every tine. ARC wel di ng
was bei ng perforned outside of the clean
roomaduring the test.
SBUV- W 034 1155 05/ 29/ 93 4. 3. 2, Several aspects of the instrunent field-of-
4. 3. 3. 2, vi ew, as measured per procedures 68042 and
4.3.2. 1, 68027, are slightly out of specification.
4.3.2.2 The foll owing were neasured (see waiver
(FM5 S/N 006) [table 1):
Sect # Measur ed Val ue
4. 3.2 0.16° max difference
4.3.3.2 Y-axis 0.43° nmax
Z-axis 0.19° max
4.3.2.1 (CCR) 26. 1% nmax
4.3.3.2 Y-axi s -0.21° max
4.3.3.2 Y-axis 0.22°
Z-axis 0.16°
4.3.2.2 1.3 (Most probably is really
better than 1% Test results
limted by signal |evel.)
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Devi ati on/ CCR No. CCR Approved Date Secti on/ Descri ption
Wi ver No. Effectivity
SBUV- W 040 1308 04/ 14/ 95 4. 3. 2, Several aspects of the instrument field-of-view,
4.3.2. 1, as neasured per procedures 68042 and 68027, are
4.3.3.2 slightly out of specification. The foll owi ng were
(FM3 S/ N 004) [heasured (see waiver table 1):
Sect # Measur ed Val ue
4. 3.2 0.16° max difference
4.3.2.1 Y-axis, 8.10%
Z-axis, 8.28%
4.3.3.2 Y-axis, -0.20°max
4.3.3.2 Y-axis -0.16°
Z-axis 0.13°
4.3.2 0.24° max out of square
SBUV- W 042 1394 04/ 30/ 96 4. 3. 2, Several aspects of the instrument field-of-view,
4.3.2. 1, as neasured per procedures 68042 and 68027, are
4. 3. 3. 2, slightly out of specification. The foll owi ng were
(FMB S/'N 004) |[nmeasured (see waiver table 1:
Sect # Measured Val ue
4. 3.2 0.13° max difference
4.3.2.1 Y-axis, 5.28%
4.3.3.2 Y-axis -0.17° max
4.3.3.2 Y-axis -0.14°
4.3.2 0.23° max out of square
SBUV- W 043 1452 06/ 30/ 97 4. 3. 2, Several aspects of the instrument field-of-view,
4. 3. 3. 2, as neasured per procedures 68042 and 68027, are
4.3.2. 1, slightly out of specification. The foll owi ng were
4.3.3.3 neasured (see waiver table 1):
(FM7 S/ N 008) Sect # Measur ed Val ue
4. 3.2 -0.37° max difference
4.3.3.2 Y-axis -0.20° nmax
4.3.2.1 -5.30% nmax Verti cal
4.3.3.2 Y-axis -0.19° nmax
4.3.3.2 Y-axis -0.18° max
4.3.2.1 23. 80% max
4.3.2 0.22° max out of square
4.3.3.3 Monochromator in Y-axis is 0.07°
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Devi ati on/ CCR [ CCR Approved Secti on/ Description
Wai ver No. No. Dat e Effectivity
SBUV- W 046 1483 07/02/97 [4.6.1.7 The new Coud Cover Radionmeter filter from Optical
(FMB S/'N 004, | Corporation of Anerica is bonded with epoxy in the optical
FM6 S/ N 007, path. Para. 4.6.1.7 of this specification requires that no
FM7 S/ N 008) epoxies be in the optical path. (Note: This waiver was
originally submtted as SBUV-W042.)

SBUV- W 047 1611 | 05/07/99 |FM7 S/ N 008 The SBUV FM/s neasured SNR at 252.0 nmin the discrete node
is 33.16 (should be a mnimumof 35), and in the sweep node
is 9.73 (should be a m ni num of 10).

SBUV- W 049 1764 09/ 29/ 00 [FMB Signal to noise is 98.9, should be mnimm of 100 at
wavel ength 312. 5.

SBUV- W 050 1765 9/29/00 |[FMB M crophoni ¢ noi se test.

SBUV- W 048B | 1831 06/ 21/01 |[FMB Waiver to Field of View, Flight 8, s/n 009. FOV size and
reference to the Coud Cover Radioneter.

SBUV- W 048 1763 | 09/29/00 |[FMB FOV size and reference to the Coud Cover Radioneter. The
specifications are extrenely tight and difficult to
neasure. Locating the center of the 11 degree field-of-view
to within 0.1 degree is difficult because of the nonideal
shape of t he field-of-view Field nonuni formty
nmeasurenents are also affected by the shape of the field of
view. The CCR out-of-field nmeasurenents are affected by the
extremely low signal level resulting from the standard
source and the narrow bandpass of the filters. These out-
of -spec conditions are sinmilar to those experienced on
previ ous SBUWV instrunments of the sane design.

NA 1769 11/ 14/ 00 |FMD7 Calibration between 160 and 200 nm was not perforned on FM

7 SIN 07 after the solar diffuser angle was changed. The
contract nodification authorizing BATC to up-grade FM6 to
the configuration of FM7 did not require BATC to repeat
the radionetric calibration in vacuum The intention was to
do this calibration at a later date. At this point the tine
and cost does not appear to be worth the additional effort.
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	8A   ˚15V Sensor Volts             8B  SM Differential Temp. Y Axis*
	9A   24V Motor Volts               9B  SM Differential Temp. Z Axis*
	10A  5V LED Volts                 10B  Differential Ref. Temp. Z Axis
	11A  10V Logic Volts              11B  Differential Ref. Temp. Y Axis
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